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Living With Radiation «0: 
Tints tnvistble force has power to kill as well as cure.Charles-E 
Coon, Jf, @snesses tie Deriis cic Deter iis, Tom the atom bomb and 
radon to radiotherapy A roves, ond the controversial issue of nucled 
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AKronan— 
Remnants of a Mighty Warship as 


The most powerful vessel of her day, Sweden's Kronon sank In 1676 
With d loss of 800 lives, only a week after she first sow action 

Nivel historians have found fer remains on tie floor of the Baltis 
and amicrecosm of early shipboard life. Ay Anders Franzen, with 


paotograpnhs oy Aull Curtsinger and paintings by John Berkey 


The John Muir Trail: 
Along the High, Wild Sierra s« 


From the summit of Mounr Whitney to the valley of the Yosemite, 


quther-photographer Galen Rowell! explores the scenic 212-mile 
California trail named for the outspoken. turn-of-the-century 


consenviationist wie devoted his life to preserving wilderness 





Cartagena Nights 4s 


Larriuage lamps and candlelight enhance the baroque facades of this 
historic Colombian port, whose massive battlements recall its reign 
ds fortress city of the Spanish Main. By Bart McDowell. with photo 


rope oy O. Lows Maezratenta, 


The Common Loon Cries for | lelp sic 


The unmistakable wail of this familiar water bird has been silenced 
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on many North American lakes, where acid rain and other pollur- 
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ants have spoiled tts fishing and nesting spots. A high death rate in 
part if ths winter rane hes roted new concerns about its future: 


Poe We Wielinivre and Michael &: Quinton report 


LOVER! Enviroment CrePegt! cli Hirt the future tr Fitz COM iia 
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mon ond a day-old chick, Photosraph by Afichael S, Ouinton 
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RADIATION 


In an ultimate test of human 
judgment, radiation gives us the 
power fo enhance our world or 

destroy it. For Bonnie Frost, 

radiation offers hope in her fight 
against cancer. At the University 
of California's Lawrence Berke- 
ley Laboratory doctors pinpoint 
the tumor pressing against her 
spinal cord with a CT scanner, 
then treat it with heavy-ion 
radiation. The mask and brace 
keep her head perfectly still. 


By 
CHARLES E. COBB, JR. 
NATIONAL GEOGRAPEC BENTORIAL STAFF 
Photographs by 
KAREN KASMAUSKI 





Attacks in space by radiotion-producing weapons are simulated by the Saturn 
machine at Sandia National Laboratories in New Mexico, a site of Strategic 
Defense Initiative (“Star Wars”) testing. From the perimeter of the 96-foot-wide 
tank, a 36-module accelerator fires 50 trillion watts of electricity at the center, 


404 National Geographic, April 1089 
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ttaminating radiation that simulates the X rays produced by nuclear- 
weapons explosions. In Saturn's core, the beam i focused on miltary trey 
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he was wearing on August 6, 1945, when the atom bomb exploded 1.3 kilometers 
away. Heat from athe Bees Seria ROC RCW AON Rien See See of his rege bars 
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but, astonishingly, he—and his | 


National Geographic, April 1989 














among the 210,000 who died in 1945 from the bombings of Hiroshima and Naga- 
saki. He is fighting cancer, a possible long-term effect of his exposure: 
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Bombed from below, the desert at the Nevada Test Site shows the cratered after- 
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National Geographic, April 1059 








atmospheric blasts had added some 7 percent to the dose of radiation we receive 
naturally. In the years since, that figure has fallen to less than one percent. 


HE ACCELERATOR pointing at Bonnie 
Frost's head resembled a ray gun 
that belonged in the bay of a space- 
ship, Outside the Lawrence Berkeley 
Laboratory, the Califorma Sun 
shone, Inside the vaguely intimicat- 
ing accelerator complex, something 
called a wobbler hummel, creating 
“doughnuts” of energy 

Soon the electrically charged ions, 
circling the accelerator’s 200-foat 
diameter a million times a second, would 
smash into Mrs. Frost's neck, striking the 
malignant cells of her chordoma, a massive 
tumor engulfing part of her spinal cord. 

“Thisis radiation,” Dr. Joseph R. Castro, 
chief of radiotherapy, explained, “but it does 
not cause harmful radioactivity. Not all radi- 
ation does.” He meant that the accelerator 
particles do not transform into other tissue- 
damaging or cell-destroying elements; This 
plus the fact that the radiation burst peaks pre- 
cisely on target makes the risk acceptable 

Mrs: Frost looked fragile. and vulnerable 
when strapped into her chair before the formi- 
dable machine. “The first time," she said 
smiling, “I burst into tears and wanted to run 
away. All Tcouldimagine was Darth Vader ar- 
tiving. And then in walked litth: Dr. Castro." 

I had met the-slight Dr, Castro earlier. He 
madden remark that, | have since learned, gov- 
ers every aspect of living with radiation: 
“You're always balancing risks against possi- 
ble benefits,” 

Today, after six weeks of treatment, Mrs. 
Frost's tumor is under control, as are 50 per- 
cent of similar cases treated at the Berkeley 
lab. There is no question im her mind about the 
treatment's value, "People should be proud of 
this. It's a good, positive use of our tax dollar 
... and] happen to think I’m worth it" 

My satisfaction with this success story con- 
flicted with my feelings afew weeks later in Ja- 
pan, at the other pole in the world of radiation. 

Wane Sung Lee and his wife, Yong Le Bei, 
sat down before a desk at Hiroshima’s A- 
Bomb Survivors Relief Department. On the 
desk in front of the Korean couple lay amap of 
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Hiroshima with concentric circles indicating 
half-kilometer increments from the bypocen- 
ter of the first atom bomb ever dropped on a 
city, [fi they prove they were directly exposed 
to the bomb's radiation, they become eligible 
for free medical treatment. 

I wondered why they had waited until 1988 
to present themselves as A-bomb survivors. 
Mr. Lee explained that they had two daugh- 
ters to think of. Although they were born years 
after the atom-bomb attack, potential hus- 
bands still might think them genetically in- 
jured and refuse to marry them; physical 
imperfection carries i taint in Japan. So the 
couple hac waited, hoping their daughters 
would marry. In Japan! found that social stig- 
mais one of the most widespread and incur- 
able manifestations of racdintion's effects, 


ADLATION. Hardly a word in any lan- 
Punge generates more anxiety. And liv- 
ing with radiation can in fact be 
frightening. Plants making nuclear- 
weapons materials also pollute our 

environment. Three Mile Island and 

Chernobyl, as well as other nuclear power 

plant accidents, have alarmed us. Nuclear 

waste is piling up. 

Yet radiation, coupled with human ingenu- 
ity, performs many beneficial works also; De- 
stroving the malignant cells of Bonnie Frost's 
tumor, sterilizing medical products and food- 
stuffs by killing harmful bacteria, tracking the 
progress of mecicines through the body with 
radiosotopes and attacking cancer cells from 
within, dating archaeological and geologic 
events: by radioactive decay rates, turning 
water to steam for electric power, and—soon 
—detecting plastic explosives in Suitcases 

This means that for good or ill, radiation 
will remain an important part of our lives. To 
live with radiation is indeed to constantly 
weigh its risks against its benefits. Everv- 
where I traveled, I heard this debated. I found 
that definite answers were clusive, scientific 
knowledge worryingly incomplete, and opin- 
jon often contradictory 

Said Dr. Karl 4. Morgan, an early pioneer 


National Geagraphic, April 108? 


Kelieved of her mamobilizing mask, Bonnie Frost sits unharmed 


after a dose of radiation. The type used in her treatment delivers peak 


enerey precisely at her tumor, allowing doctors to use a 


stenificantly higher dose with little damage to healthy tissue. 





in health physics: “It it meontestable that 
radiation risks are greater than published 
But said Dr. Norman . Rasmussen, a 
nuclear engineer at the Massachusetts Insti 
tute ol Technology: “Chere is a lot of evidence 
that low rachietion doses not only don’t cause 
After all, 
hurmankinel evolvectin Aw ore of rit ural low 
level raciation.” 


the Environmental Protection Agencs 


harm but may tn fact do some good 
Sind Richard Gaiiimond of 
“We 
can'tavold living ina sea of radiation. 
Almost all this exposure 


in the U. 8, 


SOme &2 percent 


comes from natural sources 
Cosmic and solar rays keep up a steady drizzle 
of gamma rays and heavy particles 
storms Vastly mtensify these showers. Earth's 
itmospihere shields us from most celestial rach 
ation; persons living at sea level receive far less 
than, say, residents of mile-high Denver 
Additional 


soils, and groundwater 


rachiation emanates from rocks, 
A common racdioac- 
tive clement is radium, one of whose decay 
products, radon, causes mounting concern 


faving With Radiation 





Indeed our entire ecosystem hums with low 
levels of ractiation, and that includes us: Raci- 
ation oniminates within our borlies, particular- 
by ewith t 


we decoy of radioactive potassium in 
Pir MUscits 
Wlan-mace 





radiation 
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vleam to false teeth. 
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tors: Uranium gives the 


Wheantles in camping laniems emit radiation 


TT just what & radiation anyway Al 
term is broad enough to 
include sunhrht and heat. radio waves 
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nhesan ionizing rachintion. Every racdic- 
active substance contains unstable at- 
Ones. Of radionuclides, Dhev want to become 


somethinea else something stable —ap tipey 


change or decay. With each change energy is 


released. A radionuclide may transform itselll 


many time: before becoming stable. An atom 
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Inside the atom 


mnees before stabilizing as leacl 206. These All matter is made up of atoms, and all 
ee ae ect tk deci chan Phin atoms are composed of a dense nucteus 
; me pee mt surrounded by orbiting electrons. 
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Hie Rei ta ie 3 3 9 ‘ ‘| : Ss oncerrt Although scientists are still beaming 
aii anarcminamman naa: hes mm about this basic phenomenon, most be- 


: : eae gn Lat tate: aamrakere a lieve that radiation has always been 
| en Ne present in the universe. The release of 
. vee | energy from an atom is called radiation, 
, BOD, | , a Mbsias eaarindaeeie and It takes two basic forms. lonizing 
nin i [a vit Pha 


radiation travels in waves (X rays, 
gamma rays) or as particles (alpha, 





The nucleus seeks stability Types of ionizing radiation 


Nucteal have only afew ways to create a 


™ lonizing radiation exists as particles, such as 
stable balance of protons and neutrons. alpha and beta, and as waves, which are part 
Most of these ways produce radiation, in of the elactromagnetic spectrum. Thelr eects 
the form of subatomic particles or rays. vary, but all can be deadly in large doses. 
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beta) and carries energy levels so 
high that it can alter atoms, creat- 
ing electrically charged particles, ——— 


or ions. Nonionizing radiation (ra- 

dio waves, heat, light) carries paisestuasiiartr cies npratine aaa eed 

enough energy to excite atoms but sochhboinarodAikelnie odndornaaudie 

not enough to create lons. very short alice oy ee mateue 

Ebi Pi lab er Hib Pie doy ma rays—that deliver bursts of energy high 
enough to tonize atoms. 
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engaged in troop maneuvers near ground zero 
soon after test shots, Another 160,000 “atomic 


"WET 


Veterans mart of the U.S 


oceupahoan 
forces in. and around Hiroshima and Nagasnk 
in 1945-44 

Some Americans, according to.aconpressio 
nal report ‘Huclear 
nies.” Thev were deliberately injected 


UMN ANG PIU in experiments spon 


were Used AS FUIneA 


with 


soared by predecessors of the Department of 
Enerit 


i » en. : — oa 1 a | ' 
subjects fallout from an atom-bomb test, had 


sometines experimenters even fed 





them breathe ractioactive air, hacl some eat 
radioactive fish 

In all, more than a million Americans have 
been exposed to greater-than-normal amounts 
if raciation 
hospital technicians, “downwinders” 


the Nevaca Test Site 


workers in weapons facilities, 
Irom 
UTIL miners 

In December the Department of Energy re- 
ported and ranked in terms ot hazard 155 case 
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Comvihaens have fihect mauris 


Povermment, mostot them so far unsiocess{ul 
CH the legislation introduced in Congre 


behalf of passiblh 


= OF 
exposed populations, thi 
most important seeks to amend a law that for 
bids holding the federal government liable in 
ratiation cases involving national policy 

in unresolved scientific issue Hes at the root 
How much rachation is tos 


much? The answer affects how we will live 


Of all these cases. 


with raclintion in the future 
Phe effects of radiation are determined Fh 
the amount, or dose. received, by the kind af 


Lain i, Merb A i | Pane 


is doctors examined the strange burn on his 
ler, Ernesto Pabianes (left) tole about the little 
coke of blie powder thot fod passed hand to 
hond throuwch his neighborhon! in Goiinia, 
Brazil. Like the glitter worn during Carnival, 
it heal an irresistible glow. So fe hod put a 
piece in his pocket. Now he could hardly walk. 

Elsewhere in Goidnia the lominescent pow- 
der wos hoving equally disturbing effects. The 
junk deer who hod discovered it inside a 
steel cylinder became violently ill. So did his 
six-year-old niece, who hod playfully rubbed it 
on hor face, then eaten o sandwich. Soon the 
aeful truth wis known: The cylinder was port 
ofa radiotherapy machine, scavenged from un 
cbandoned medical clinic in 1987. And the 
powder was the tethal isotope cesium 137, 

In all, 249 people were contaminated during 
the accident. Pour died, including the funk 
mons niece. AM were bieried tn fead-line cof- 
fins, Dheir proves (below), closely monitored 
for radionctivity, bear witness to the meed 
for improved remilation 


rarliition, aod by where and how the bee is 


irta 


ri afi ‘i 


lhe amount of raciatioo absorbed per rran 


of body lissue is expressed in trad. That term ts 
DET replaced by a few international unit 
Low as a eray (1) e@ray = 100 rad), Any dom 

Thisis 
Lint i A 


must be weighted fordamage potential 
expressect in rém. [he intemational 
severtdl sievert LL) Petr) 

TI Petiects of pret amountsof fac ion Te 
well-known. A dose of 10,000 rem will kill 


quickly 
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through damage to the central ner- 


A dose of (iO rem deuvened to the 


Eerte silence accompanies a 
Soviet cleanup crew on the 
deserted streets of Pripyvat 
(right), which once hustled 
with 45,040) residents, mony 
Of them workers at the 
Chermmotvi muckear power 
nant five kilometers awity. 
That changed on April 26, 
(986, when a massive crplo- 
sion rockad Chernobyl’s redc- 
tor number 4, spewing tons of 
nronivm fuel: cesiurn one 
other conmtuminants shot siey- 
ward ina rodioactive plume 
five kilometers high. Along 
With everyone else within a 
40-kilometer radius, the peo- 
ple of Pripyat were evucu- 
ated, Today radiation levels 
are low enough to allow un- 
shielded workers info Pripyat 
for short visits: resettlement 
is still decodes away, 

Though 30 people died in 
the tragedy, most citicerns [iv- 
ine nearhy escaped sizable 
doses of radiation. Yet the 


accident (less severe, per: 
hips, Chern a fitthe-fenewen 
explosion of radioactive 
motenial near Cheburbinsk 
in 1958) has irrevocably 
changed the lives of peaple 
here. Workers at Chernobyl 
(below) routinely strip to 
their shorts and step through 
a radiation detector before 
heading hame. And at Kiew's 
radiological institute sisters 
from Pripyet (facing page) 
are regulorly examined for 





corly signs of lewkennia or 
thyroid problems. They will 
be monitored for life by the 
institute, which helps exom- 
ine nearly 700,000 people, 
a third of them children. 
Harder to medsure, per- 
hops, is Hie peychologrical 
troume of living near 
Chernobyl. Sowiet doctors 
harve noticed a tendency to 
blame ony dri all (ts on rodi- 
ation—wn affliction they are 
colling rodiophobid. 
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whole bel is lethal about 50) percent 
time. Between 300 and 100 rem 
injury is probabl 

ISKS are extrapolated all the way down to 
rero, in what scientists call & linear as- 
sumption, I nis ssumption, however 


is Wewed as conservative in the sense 


that it may overestimate the msks of 


low-level raz 





mation. Etfects at below ten 
Lhev are 
all the other influences that attect 
our health, Residents of New Crk 
only half the radiation dose of Den 
the cancer death rate in New ( ihiies 31s highe 
than in Denver 

‘confounding 
automobiles, or even 
more than 300 arents 
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In fact 
radiation can 
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more efficient at low levels? Put a 
Is there a threshold below 
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Few scientists think so any more 
Arthur C. Upton, chairman of thi 
Liniversits 
Denartmentol Rnvironmen 
tal Medicine “AD 
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bo deposit enough energy to 
cause a mutation.” But, D1 
L pbon stressed, at low levels 
“tt would he a prone yUS 
lask to prove 
logical effect 1s. 
Detection at low levels 
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‘the soentin establishment 
John 
‘two scientists ta isolate the 
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world’s first workable quantity of plutonium 
arid aco-ciscoverer ol uranium 2323 

hombsiurvivor 


Lh Livin analysis of A 


leads him to the startling conclusion that the 


risk of cancer death per rem increases as the ra- 
cdistion cose cleti ep ed ee! He calls 


earity “We don't know 


he acknowledged, “but radiation 


this supralin- 
what mechanism 
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AS a hana of high-energy alo hel 
par ich (+) penetrates 8 living 
call, Wt disrupts the atoms and 
miphecules in Its path. A water 
moleciuis (A), forexanpe, can 
Be broken up by the parities: 
pOditive Chat ga 
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The alpha's strong positive 
Charge strips the water mole- 
cule of an electron (-), form- 
ing ions (8). The water 
molecuic's neuiral charge 
has become @ positive one, 
destabilizing |ts relationship 


to lis neighbors. A DAWA mo- 
ecule (C) can also be broken 
epert or altered by alpha 
particles of lons. Sometimes 
the DONA's genetic code is 
scrambled, then repro- 
duced in later generations. 





Lower dose pat 



























may die (E}, offen within 
hours. DMA molecubes al- 
tered by radiation, but not 
destroyed, may reproduce 
abnormally for years, apawn- 
Ing Cencerous cas and, 
eventzally, turmmors (F). 


Damaged strands of DNA 
Can cause chromosomes to 
break apart, then recombine 
In an abnomal fashion (D). 


Uniess the body's repair sys- 
tem can isolate and over- 
come the damage, the cell 


Radiation’s 

effects 

on the body 

Think of lonizing radiation as the atornit 

i lly sbi bull in a china shop, When fl 
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the atoms and molecules in its-path, setting 
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Studies of peome who have recened 

Smgniticant doses (such as 
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fifel Danii rs) Shc 
Gn how they were exposed, the dosanr 

and the type of radiation. Scientists know 
ihat human organs can repair some radia- 
hon damage, 
persist: How harmful is the background 


although mary questions 
radiation we live in? Why are some organs 
more vulnerable than others? And why do 
Some individuals seem more resistant to 


radiation’s harmitul effects’? 





credible, Said Dr. Upton: “There is no proof 
that a millitem does or does not do anything. 
ne is in the posttion of making guesses.” 

Suill, it seems unwise to completely dismiss 
Dr. Gofman’s findings. Radiation standards 
are still évolving. A variety of studies hint that 
radiation-exposed workers may be more at 
risk than previously thought, And, in this 
inexact science, it seems that minority voices 
have been more right than wrong. 


IFE AND DEATH, hope and fear, known and 
unknown—all are tightly bound in the 
realities of living with radiation. 

Hiroshima: Monday morning at 3:15, 
August 6, 1945. “It was.a verv fine day. 

Me Sudideniy, like a fashbulb going off, a 
kind of blue covered the entire city,” recalled 
Mrs. Furnie Katavama, who said she was 900 
meters from the hypocenter of the bomb. 

She fled toward the hills surrounding the 
city, Asshe ran, black rain fell, caused by the 
tremendous heat and dust clashing: with the 
chilly atmosphere. Later Mrs. Katayama 
would learn that the debris blackening the rain 
WHS Padiiachve, 

From her hillside refuge she looked acres 
the flattened city. “Smoke and fire twisted as 
if reaching all the way to heaven.” Then.a 
month later: "My hair started to fall out, my 
eyebrows too; I had very beautiful eyebrows 
before the bomb.” 

In Hiroshima the bomb andl its aftermath 
are anever present frame of reference. About 
a third of those living before the bomb was 
dropped are still alive. Many, like Mors: Ka- 
tayama, think every illness is associated with 
the hamb. “You cannot escape from the bad 
effects of radiation,” she told me. 

Exhaustive studies conducted mn Hiroshima 
show that heavily exposed Aibabusha, bomb- 
affected people, have a 29 percent greater 
chance than normal of dying from cancer. 

‘Any person who talks about rachation will 
always use our data,” said Dr. Jacoh Thiessen 
of the Radiation Effects Research Founda- 
tion, which is jointly funded by the Japanese 
anc United States governments, The RERF 
and its predecessor have been investigating 
radiation effects since 1947. 

Even here notevervthing ts clear. "We can- 
not say what are purely A-bomb effects,” 
explained Dr. Akio Awa, who heads the 
RERF Department of Genetics. “Survivors 
live like the rest of us. Some smoke, Some eat 
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broiled fish" —another suspected source of 
Carcinogens, 

Excess cases of leukemia began appearing 
in the late 1940s, but by the early "70s the rate 
leveled off nearly to that of the general popula- 
tion. Today the life expectancy of hibakusha 
may be a litth: fonger than that of unexposed 
Japanese, perhaps because of more regular 
medical care, 

To estimate the radiation exposure of A- 
bomb victims, the U.S. government in the 
19605 built @ test city in Nevada and exposed 
it to ah unshielded nuclear reactor. Sensors 
recorded the closes at variqus distances and 
in different conditions of shiclding by houses 
and other structures. The results provided 
the basis for early dosage-injury estimates. 

Now the RERF realizes that the test houses 
were built more flimsily than the Japanese 
houses, Most important, the dry Nevada air 
filtered out fewer neutrons—a prime cause of 
cancer. Thos the hibakusha received less neu- 
tron radiation than originally estimated, 

So did bomb-induced cancers result from 
lower doses? Yee, saves the RERF. “The new 
dosimetry system has changed the doses upon 
which risk Is calculated, resulting in an in- 
crease if we use the body-surface dose," 
explained Dr. Thiessen. 

What about the specter of -genetic deform- 
ty? Astonishingly in a sample of 16,000 chil- 
dren, half of whom were bern to hibakusha, 
the frequency of chromosome damage was five 
ina thousand forthe exposed group and sixina 
thousand for the control group, 

Surprisingly no genetic evidence suggests 
menerations to come are doomed. ‘Tests on 
mice and fruit flies show harmful results. So 
why not in humans? Spontanecus abortions, 
perhaps, or some remedial effectof the lengthy 
human gestation period, Said Dr, Thiessen, 
“We would like to find some clirectly measur- 
able effect. Right now wedion 'tsee anything.” 


FOUND it easter to detect a soctal effect. 
“Only a few people are really trying to 
understand the difficulties faced by the 
hibakusha,” said Minoru Ohmuta of Chu- 
Korn Shomiun newspaper, “There isan in- 
Visible pomt that does not pet made. 
Family relations get quite broken. There is 
loneliness. Tn the Japanese mentality there 1: 
hesitancy in contact with mentally handi- 
capped people. People are reluctant to talk 
about them,” 
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ometers from Hiro- 
chimnia, Kunio Hatanaka drew the window 
Chirtains together and shut the door of his bar 
hershop. His daughter, 43-vear-old Vuriko, 
settled into a chair 

In 1245 Air. Hatanaka'’s wife; Yoshie, was 
standing next to asmall! hut 
in Hiroshima when thé 
bomb fell. Six months later 
Yuriko was 
small tomy eves.’ 

At cage five Yuriko was 
HiMZnosed as microcephal 
mt, “She could not do any 
thing for herself, mot even 
Yur 


the sensed we were talking 


In iwakuni, about 35 ki 


born —" tir 


wel her own body," 


about her. She threw ashy 
amile my way, brushed her 
hair hack, anc straihtened 
Up from her slouch 

l asked Mr. Hatanaka if 
the social 
tioned by Mi 
been his experience. Ves, 
he repited, “T have ria hepns 
for her future happiness. People do not treat 
ner bacly, but they cannot treat her properly.” 

Ur. Arvoshrt Shimizu, reprecd from Hiroshi- 
ma University's Research Institute for Nucle- 
ar Medicine and Biology, told me that almost 
halfofthe 700 hibakusha he studied have con- 
‘They have so 
many diseases for which the exact cause ls un 
depression, They 
think their problems are caused by radiation, 
but the doctors cannot say sa, anc they think 
the doctors do net believe them.’ 

[t seems ironic t 
electricity comes from nuclear reactors. Ja- 


ick os a he a ae eal ae | eh 7 L bs 
TiN, like Many Ober Countries. & tithing to 


Peco 


eh 


OOhmuia bal 


cidered suicide at lewst once. 





bra eh, it Causes mena 





iat portion of Hiroshima’s 


nuclear power to meet 65 energy needs 
Ewen bere in the United States, where nu- 
Clear power seems stalled, it is second only to 
COAl a5 a source of electrical energy, supplying 
Thirteen nations depend more 
heavily than the U.S. on nuclear energy 
France heads the list with reactors producing 


1B percent 


70 percent of ils electricity 
Clearly electrical uses and power needs are 
rising. Fossil fuels are in finite supply, and 
cancer is mounting over the greenhouse ef 
fect le nuclear the answer? 

“Without coal it’s the only option we have 
today for large quantities of electricity,” said 


hve With Radiation 


Designed for disaster, this French raibvay cor 
Wes bailt to mesh ecmercency medical aid and 
radiation detectors to nuclear-accident sites. 
Phe 3.5-million-dollar railcar can be anywhere 
in France in 12 hours, anywhere in Furape in 
24, and com examine 5,0(N) people @ day. 





John Graham of the Améttican Nuclear Soci 
ety. “There are better alternatives,” coun 
tered Ken director of Public 
(iizen’s Critical Mass Energy Project, estab 
ished in 1974 ta oppose nuclear power “En 
ergy eHiciency and renewable systems such a5 
solar and wind make more sense.’ 
Radioactivity 15 at the center of the debate, 
explamed Dr. Spencer Weart, “Opposition 
came up from the gress roots, beginning with 
the battles over fallout from atom-bomb test- 


Bossong, 








ing. The nuclhear industry, associated with 
atomic energy and therefore the bomb, he- 
came regarded as a dangerous, polluting 
industry.” The Three Mile island (TMI) melt- 
down in 1979 crystallized nuclear fears, 
There are 110 licensed nuclear plants in the 
U.S. But perhaps the most significant num 
ber is the 53 nue 





ear power plants canceled 


between 1950 ancl 1984, None has been of 
dered since 1978 

Water-cooled reactors such as those at TMI 
dominate the Industry. They are costly, com 


eicated, and, like all reactors, cannot be mare 


ansoliuitely sate, Inside a thick-walled reactor 
vessel Cilled with water, zirconium-alloy-clacd 
fuel rods hold uranium oxide fuel pellets 
When the uranium fissions, energy heats the 
WHter (0 team, driving generators that In turn 


produce electricity. The water also keeps the 
alloy surrounding the uranium from melting 

safety in water-cooled reactors is built 
around the concept of “defense in depth." If 
something Goes Wrong, VATIOUS enginercred 
systems kick in to shut the system down— 
unless overndden by human commands, as 
occurred at Three Mile Isitand 

There are, however, newer designs that 
proponents claim are inherently safe. “Pas- 
sive” safety features, they argue, offer greater 
protection than engineered defense in. depth, 


NE CANDIDATE 1s & gas-cooled reactor 
now under development. The active 
components of water-cooled reactor= 
pumps for instance—can break down 
A gas-cooled reactor has “no pumps, no 
diesel generators, not anything that 
breaks down in the emergency system,” 
boasted Der, Richard Dean, in charge of reac- 
tor development for General Atomics. “We 
nace it simple.” 
Because the reactor is underground, he 
said, inan accident the earth itself would keep 


National Geographic, April 1089 





Rudiation on the hoof, the reindeer 
herds of Sweden and Norway were 
showered with radioactive rain for 
days after the Chernobyl aocident. 
lodoy the lichens they eat—and 
the reindeer themseclives—etill 
Siow hieh levels of cesium §37, Ta 
protect consumers, both countries 
moniter reindecr sold commer- 
cially, A Norwegiin inspector 


(left) checks reindeer in the field, 


Phe herd at top was fidped too ra- 
dieactye for Monon, consumption. 
fis olbines ore nocturne mutants, 
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The unseen intruder 


Shaded regions Indicate uranium-bearing geology— 
native granitic rocks, phosphatic rocks, coals, and 
oueee. sees aire racie Venincyts by aie 
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Few people had even heard of 
rodon hock in December 
(oS4, when the Wotrias formily 
of Bovertown, Pennsy[yvania 
fabove), got a houseful of bad 
nena for Christmas. For 
weeks ad puzcled Stanley 
Waotras hod been setting off 
radiation detectors at Limer- 
ick Nuclear Power Plant, 
where he works as a comstruc- 
fion ¢nginecr—far from ary 
rodioactive motenials. Then 
technicians from the plant 
tested his house ana found 
leveis of concer-cousing 
ridono thousand tines 
higher than the four pico- 
curries @ fiter the RPA uses os 
ad threshold for concern 

“That's when the herror 
reaily set in,” he recalls. “May 
family had been Hving th a 
radioactive cloud,” 

The family promptly mowed 
info a motel. Then the Phila- 
delphia Electric Company 
offered to radan-proof the 


F 
. ra 
ribkide Ohba fa 


house as portof its research 
on the rodioactive gos, Inves- 
Heators discovercd the house 
wos built cbove a block of 
franite containing uranium, 
which decays into racdimum, 
tien itte radon ras, Con- 
cerned nelehbors texted their 
homes ond discovered! an- 
other of radon‘s quirks: So site 








specific is the pas that many 
registered insignificant levels, 
After the investment of 
$32..000 in rodon-rediuciig 
ranbrones, sub-siob vertila- 
tion, turbines, ana monitors, 
the Watras house wos given a 
clean bill of health—and the 
fomily moved back in, 

Today the Wotroases worry 
tbout the year they spert 
breathing the alpha and beta 
particles emitted by radon as 
tidecoves. “We assume the 
worst and proy for the best,” 
tev sary. They urge others not 
fo take the pos lightly. “Even 
In our so-called fired house, 
the radon lewels chonge ewery 
siigie diy, coutions Stanley. 
“The word ts test, period, Ex- 
CLITEOTLOn pone.” 

At a hime in trreat Falls, 
Virginia, holes were drilled in 
the hosement floor (left); test 
smoke reveled negative pres- 
aure inside the house, which 
moy hove sucked in raodon 


the reactor cool enough to prevent melidown. 
“The public could walk right up to the fence 
and watch us cope,” claimed Dr. Dean. 

Dr. A David Rossin, former Department of 
Energy assistant secretary for nuclear energy, 
says, “1 don’t call any reactor ‘inherently 
eufe.’ In fact, we are still waiting to hear 
whether the Nuclear Repulatory Commission 
will even approve reactors that lack the con- 
lainment domes of our conventional plants.” 
But such walls would force a reclesign of the 
gus-cooled reactor’s passive cooling system. 
The small size makes eel f-cooling possible, but 
it would take a dozen modules to match the 
original 1,700 megawatts at TMI. [t would 
be better, Dr. Rossin believes, to incorporate 
passive safety features and less complicated 
engineering into established water-cooled 
technology—a process that already has begun, 

Passive safety might have eliminated the 
human error that compounded the TMI acci- 
dent, in which much of the defense in depth 
collupsed at the unit ? reactor. More than half 
the unit's core melted curing the 700 minutes 
when it lost most of its cooling water. Only the 
last lines of defense, the vessel walls and the 
containment building, held 

{ would have preferred to spend my time 
enjoying the Amish countryside not far from 
Three Mile Island; I felt the Susquehanna Kiv- 
er beckon meto come fishing. But just outside 
Middletown I beached toward the concrete 
towers of TMI, where the river's water cools 
reactor rods, | had come to visit men who are 
placing themselves as close as they can to a 
racinactive volcano, defueling the core of wnit 
2. They called it “working in the pot.” 

“We're pretty much flying by instru- 
ments,” said George Knetz in the command 
center. Workmen stood on a bridge above the 
reactor core, sweltering in protective garb. 

Guided by computer, video cameras, and 
monitors, they manipulated a 50,000-degree 
plasma-arc torch through an 18-inch slot into 
35 feetof water to cut through raclioactive steel 
plates of the reactor’s lower core-support as- 
sembly. Fuel rods were seated on this assem- 
bly. Once the plates are removed, the men can 
begin taking out more of the melted fuel. 

Debris dirtied the water, and the men could 
see little. A pilot are used to light the torch 
balked at starting. Jokes and camaraderie cut 
through the strain of intense concentration. 
“Have o seat,” someone sugested to cefuel- 
ing director Sandy Levin. “No thanks,” he 


aif 


said. “T'm-giving birth here; can't sit down." 

They made two good cuts before the torch 
failed, then fished for radioactive material 
with 40-foot pliers. “It's like plucking your 
eyebrows in the clark,” said senior reactor 
operator Tom Osterhoudt. 

I wondered about risk to workers. The aver- 
age hourly exposure on the platform is about 
15 millirem, That is like getting a chest X ray 
every bour. Shifts are three to four hours. 

Defueling crews work in the pot for one 
week and elsewhere for five, said Dr. Hans 
Behling, manager of radiological health. Fed- 
eral law limits a worker to a maximum of 12 
rem a year, “We don’t allow a person to ex- 
ceed-a yearly dose of fiye rem," Dr. Behling 
said. “At any time we can call up a worker's 
monthly, quarterly, or yearly exposure. We 
have the best computer tracking system in the 
world.” On average, unit 2 workers received 
710 millirem in 1987, far below federal limits 
but also equaling about $0 X-ray exams. 


VEN MORE than Three Mile Istanc, the 
explosion at the Chernobyl power plant 
in Soviet Ukraine confirmed the worst 
nuclear fears. Poor design magnified 
operator negligence to cause disaster. 

In April 1986 operators inored warm: 
ings from various sensors and even discon- 
nected the emergency core-cooling system. 
Neutrons went out of control; steam builtup im 
pipes. The ensuing explosion sent the graphite 
tlahs of the reactor core through the root, set- 
tingit afire and spewing radioactive materials 
around the world. Twenty percent of the 
plant's radioactive iodine escaped, along with 
10 to 20 percent of its radioactive cesium and 
a mix of other radioisotopes including pluto- 
nium, Thirty persons died; 237 suffered severe 
rachiation injury. 

The air was frosty when I mace my way to 
Chernobyl, but bursts of wildflowers along the 
roads reflected the start of spring. 

It was no: ordinary spring at the “zone.” 
One hundred seventy-nine villages— 135,00) 
people — had been evacuated ina30-kilometer 
(18-mile) radius. Radioactive topsoil had been 
bulldozed away, trees cut down. 

L boarded a “dirty” bus, one allowed to 
travel only in the sone. Trucks driven by 
white-masked workers watered the road to 
keep down radioactive dust. 

“From @ technical point of view the arcci- 
dent could not happen again,” chief engineer 
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iennadi Varosiaytsey told me at the plant 
Among the changes made since the accident: 
New rules on the withdrawal of control rods, 
more newiron-abserber rods, higher fuel en- 
richiment to limit rapid power increases, and 
adichitional training for operators 

Nonetheless the plant 
was under political fire 
Just before my visit the 
Communist Party 
Pravda, accused Cherno 
byl officials and Kombinat, 
the organization 
ing the plant and cleanup 
of MEMmanaAgement, nepo- 


tis, and safely abuses. 


naper, 
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Like Japan's hibakusha, 
Soviet citizens exposed to 
Chernobyl radiation were 
SuOwing surprising resil- 
lence. But it is far too earls 
to know what the health ef- 
fects will be. Scientists are 
watching carefully 

Dr. Angelina Guskova, 
director of medical science 
at Moscow's Institute of Biophysics, de: 
scribed results of stucdving 696,000 people. A 
third were children. “Basically we find no 
elfect so far,” she said 

more than 2,000 chiltiren born to women 
living within the zone when the acciclent oc- 


curred, all seem healthy, according to Protes- 
cor liva Likhtaryoyv 
“We thought 
malities, but it coes not seem to be the case 


He expressed surprise 








there would be thyroid a bnor- 


And no effects are showing up in mothers. 
course, we will follow them all their lives.” 
Tasker Professor Likhtarvoy his prognosis 
for cancer increase in the U.S.S.R. “In 20 
years time l think we will see about 20.04 per- 
cent increase of cancer.” Dr. Leonid Tlvin, 
who heads the Institute of Biophysics, told 
the daily Sorel Musso, “The danger that is 
impliccd is more theoretical than practical.” 


I wondered how Chernobyl plant workers 





felt. In Slavutych, outside the zone about 46 
Kilometers from the now abandoned workers: 
town of Pripyat, roaring bulldozers, cement 
mixers, and passing trucks announced anew 
community going up. Fifty-two families had 
already moved in, with 3,000 more expected 
by the end of the year. 

I tolked with townspeople, but always 


through government translators and osnally 


Fine With Rodiation 


A “radeon ap” in Wisaasd, Japan, offers radioac- 
tive hot springs for those who bebeve rodan va- 
pors promote healing. Most scientists consider 
radon s alpha, beta, and rane emissiorna 
harmful. Misaso honors o rodiation pioneer 
with tts anual Modome Cune Festival. 





accompanied by officials. It was-often difficult 
to know whether I was getting genuine opin- 
ion, Sometimes lengthy expressions in Russian 
were translated in a few words. | 
nuance l was not getting 

At one new bome in Slavutvch, Svetlana 
Stanislaw waé kissing ber husband, Valen 
tine, good-bye as he left for his first day at t 
plant, She was a little embarrassed at my sud 
den visit, Unpacked boxes were piled upin one 


seh 2er 
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room, She was trying to get her two children, 
afetwo and ten, fed 

“Valentine wanted to come: | was against,” 
she told me. “He finally convinced me.” Are 
you realiv convinced? Lasked. ~ Well, natural 
ly all parents worry about their children,” she 
replied, somewhat obliquely, I thoug 
ing @ quick glance at the children who were 
shviv casting their own glances at me 
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HE OPTIMISM of scientists and plant 

workers did not appear to prevail in much 

of Ukrameé or in Moscow. Fear of rarcha 

hon has zrown because of L hernobyl and 

1s persistent. “Rachophobia,” Soviet sci 
entists i at] ul 

“Someone aneczes in Kiev, and they think 

it's araciation sickness from Chernobyl," Dr 


Likhtarvov Com plainéd “In the first month 


iter the accident! it was acute; now it's Nevertheless the Chernobyl accident has 
chronic He: looked at me harps then exacted @ price Until rec ently thousands ol 
emiled. “You could have picked something sheepin northern Britain could not be slaugh- 


Fise to write about here, but you have to writ tererl! for food because of radiation, herds ol 
about (hernobyl!” reindeer in Sweden still must be steered away 
Chernoby! also left its fingerprints on Eu- from contaminated lichens. It anyone benefit- 
4 study by the European Communits after Chernobyl, it was northern Europe's 
estimatesathousand extra cancerdeaths inthe frozen food imcdust rv) Ses SOaTCO 
next 50 years. But that number, and even Much of the nuclear world, from bombs 


hicher estimates by others, disappears against power plants to medicine, comverges at the 
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the expectation of 30 million deaths [rom “nat- Hanford Site in #outheastern Washington 
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Hanford is part of a network of weapons facil 


hes operated by the Lhenariment of Enere , 

Few communities have been shaper as mucl 
' 

by the atomic age 

repre 7 

Hanford spreads over 560 square miles of 

bend in the tuolumbia 


River. [ts solanon made tt ideal for plutoniun 


1 j t 
sagebrush country on a 


production, and from it came the guts of the 
bomb that leveled Nagasaki. Since then it 
panded activities include defense projects, rm 
ctor research, waste management. robotics, 


inel biepmedth eal rich tate CISA eS TRE Lil Ch 





Radioactive dunes at Mew Meotoo's 
Homestake weenie will are composed of 
tallings—leftevers produced when uncnium 
villowcake is ectrocted from the ore. More 
than 200 milion tons of this waste, which 
emits low levels of radon and gormma revs, dre 
piled in the open across the western UU. &., 
prompting cals fora monumental cleanup 





Washington Public Power Supply System, 
known 3 “Whoops,” operates a 1,10. 
merawatt nuclear reactor on Hanford land 
leased from the Energy Department. 

Ina very real sense, to look at Hantord is to 
look ata nuclear culture. Theonetime tiny-vil- 
lage of Richland has become a small city, its 
economy Tueled by Hanford’s atomic energy 


RIVING around Richland, | might have 
been anywhere in Smalltown, U.S.A. I 
pasted the usual stores, shops, and pas 
stations, the bowling alley. But wait 
It's called the Atomic Lanes. And there 
1 Atomic Body Shop and Towing, also 
Proton Lane and Nuclear Lane. The high 
acnoo) football team is the Bombers. Their em 
iroam cloud: the cheerleaclers 
wear the cloud toe 
“We were abwavs held up for ridicule be 


cause of our support for the madustry,” 
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S70) : 
“We 


have Scents anc CNnEINCCTsS wha LE COMA - 


Dr. Michael Fox, a Hanford engineer 


nity leaders. We're pretty decent people and 
nroud of it.” Chif Groff, 
Hanford Family, formed in 
1986 to combat negative 
ominmion about the nares, wee 
more emphatic: “There 
nothing wrong with being a 
part of the defense indus 
try. That & a part of our 
heritage, our history, We 
help end World War IT, 


and Lam proud of it.” 


Vice. president ol 


Pride defines: this com- 
munity s athitude Pride of 
past, pride incurrent work. 

Dr. Darrell 
project manager for a new 
cancer treatment involving 
the infection of radioactive 
antibodies into the bocky to 
destroy cancer cells, “We 
compare the effectiveness of different radio 
nuchices, he explamed. “Alpha emitters may 
be better against diffuse tumors, beta emitters 
against solid tumers, Tumors disappeared in 
three to six wooks from five patients temminally 
ll with cancer of the lymph glands.” 

Bone-crippling osteoporosis, a painful dis- 
ease that afflicts millions of elderly women, 


Fisher te 


was the isotope target of Dr. Robert Schenter 
His promising program uses the diagnostic 


properties of gadolinium 153, a rachoactive 


frvine With Rotation 


product of Hanford's fast-flux reactor. It pro 
duces gadolinium and other isotopes more effi- 
ciently than other reactors. The reactor is also 
a source of concern to those whio fear its role in 
the development of breeder reactors. 

For years Hanford has also symbolized a 
ark site of the atomic age. Critics charge in- 
wieyuate safety measures, oldequipment, and 
poorsuperyiston, [soughtout those yores too 

“Pushing safety measures is a sure way to 
become unpopular here,” said Ed Bricker, an 
operator al the tank farms where underground 
waste 15 stored and monitored. The Richland 
native iso third-generation Hanfordite: 

Ed began complaining five years ago when 
he worked at the plutonium finishing plant. 





He was concerned about carcless handling.of 
plutonium, lax safety procedures, uncertified 
operators in the control room, and engineering 
blueprints that didn't always represent the 
equipment actually in place 

“Twas asked, “What.are you, some kinel of 
troublemaker?’ [ said, ‘No, I'm a safe work- 


er.’ For a time the Energy Department shut 
down the plant. “We have some of the best 





Preparing to ficht on invisible foe, a techni- 
chan invobvred in the billion-dollar cleanup of 
Three Mile Island suits up to enter the unit 2 
reactor butiding, scene of the [979 meltdown. 
fe block radiooctive particles, workers 
breathe through a respirator, wear paper cov- 
endils, ancd.seal their outer suit with tope. Fx- 
POSE to mine rive ix closely monitored. 
Using 40-foot tools ond TY cameras, workers 
dismantle the water-filled reactor, then pack 
the debris in stainless-steel canisters fabove) 
for shipment to an Idaho storope site. 
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Deadly by-products of the bomb 


its the problem that won't go qwoay—at ieaat 
not for the millennia tt will take certain radio 


active isotopes to decay. With poisonous 


winstes piling wp of wedpons plants across the 


U.S. (map abowe), the search is on for safe 


Wives to dispose of millions of tons of sper. 


fiel, logh-level wastes, and other radioactive 


by-products Permanent wists -Hiapositt Sih 


mi take decades to prepare. In the meantime 
cleanup is needed for some 40 yeara® worth of 
waste stored improperly due to lax safety prac 
tices or obsolete facilities 

Exrponded hurriediy to produce the atem 
bomb dropped on Nagasaki, the Hanford Site 
in Washington fobove right) wocurrently the 


ruinlorr & lareest Pre peis rit iy of nuclear waste. 
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ifomic cosudalty Yuriko Hetanoaka (for left} is one of doers 

of muentiaiily retarded chittdren born near Airoshimaond Naga- 
sakiin the months after the bomb, Visiting the site of the 

blast ten years after (above), Yuriko holds the hand of her 
mother, whe later died of bone cancer, Dr. Koichi Fuori 
of Hiroshima University (below) cradles @ seven-month-old 
fetus aborted after the bomb, Faperts savy fetuses § to 15 
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Remembering the doy the bomb fell, mourners 
in Hiroshima lewnch lanterns for its wietime 
on a branch of the (tea River, where many 
sought escape from the heat burning their bod- 
tea. Memories are revived during annual cere- 
monies atthe A-Bomb Dome, center, near 
ground zero. It was one of the few buildings 
left standing on that bright and terrible diay 
when the world first saw the power of the atari 
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inside today's energy-efficient howses, it does 


not escape. After Inhalation, racdon continues 


to decay, producing alpha radiation that can 
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. federal SUrVEY OF 2 nowuses in li 
states found more than 25 percent with poten 
Wali’ hasaroous radon levels. [tt “the larcest 
envirdnmental radiation health problem af 
feching Americans,” said the Environmenta 
Protection Agel cy s Richard isuimond 

Added tir. Anthony Nero at Lawrence 
Berkeley Laboratory: “You're talking abou! 
huge doses in comparison with all other back- 
fround raciation. Radon is like having two 
three Chernobvls every veal 

Fortunately radon is neither difficult to test 
for nor costly to correct. Products for testi 
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Radioactive Waste Campaign: “H you can't Certainly radioisotopes will make new cont 
dispose of tt, [ want production closed.” butions to medical diagnosis and treatment. I 

Given the huge problems of disposing af also think we will learn about the danger of 
nuchear waste, there -atleastalittl ironyvin low-level radiation. And let us all pray there 
the fact that a troubling radiation problen no nuclear wal 
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THREE HUNDRED YEARS after catastrophe 
struck Sweden's magnificent warship 
Kronan, an archaeologists dream came 
true: In 1980 the author and his team 
discovered the wreck of the man-of- 
war that had led the Swedish fleet 
arainst Danish and Dutch forces in the 
Battle of Oland on June 1, 1676. Michtily 
armed and woefully top-heavy, she turned 
too fast, heeled, capsized, exploded, and sank, taking 
with her most of her crew. The remains of the warship 
represent a veritable microcosm of 17th-century Swedish 
society, from the gilded hilt of an officer's sword to 
the buttons of a lowly seaman. The skull of one of the 


tragedy’s 800 victims lies near one of the ship's cannon, 


By ANDERS FRANZEN 
Photographs by BILL CURTSINGER 
Paintings by JOHN BERKEY 
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Royal flagship of the Swedish fleet, Kronan hosted a splendid 
reception in the summer of 1674 for King Karl AL. Spectacu- 
larly embellished with wooden carvings, the 197-foot-long 
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ship was one of the largest of her time. Since no contempo- 
rary drawings or model of the ship exist, the artist based his 
vision of Kronan in her heyday largely on excavated remains, 
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Surreal through unusually clear Baltic waters, wreckage of 
Kronan’s upper gun deck includes a 12-pounder—a cannon 
so named for the weight of its shot—stll in its original gunport. 





Kronan came to rest on her port beam and has been slowly 
subsiding into glacial clay on the seafloor, Divers are at 
work on the ship's side, seen here in a view toward the bow. 





‘INETY FEET DOWN on the masts and sails touched the water, a violent 








floor of the Baltic Sea the explosion ripped her amidships and she sank 

bronze cannon lay scattered within minutes, carrving some #00 men to 

like giant jackstraws. Ax their death. [It remains one of the greatest 

our remote-control televi- disasters in Swedish naval historv. 

sion camera panned across As anaval historian and engineer | have 

them, I wished silently for long been fascinated by Aroman's story. [n 
some evidence that my 30-vear search hac the 1950s I made an initial search for the 
come to an enc. We soon found it in @ raises wreck in the area where she was said to have 
inscription on one of the six-pounders: VIVE gone down, Then my interest turned to the 
LE ROI— 1628, waters of Stockholm Harbor. There in 1956 

The date of our discovery was August 8, I discovered an equally famous casualts 


980, and the site an area four 
tiles east of the Swedish island 
of Qland. The. guns belonged 
to one of the most famous ships 
in Swedish history—Aronan, 
or he Crown, which sank on 
June 1, 16/6 
In her day Aronan was the 
largest vessel in all of Sweden— 
nearly 200 feet long overall, 
weighing-2,350 tons, and carry- 
ing 126 guns, She was the pride 
of Sweden's King Karl XI and 
the most powerful warship 
afloat. She took seven vears to 
build and less than a minute to 
destroy. Her story is one of the 
great epics of seafaring histor 
The saga of Arenoan is well- 


known. in Sweden—launched in | —_ 

3 eet ' S| am 
1668 and commissioned in 1672, | , i or" & 
she was sent into action in the RE -, 


Baltic four years later with some 
fOother Swecish warships. The 
Danes had vowrd to win back 
Baltic provinces seized by Swe- 
den nearly two decades earlier, 
and the Dutch had joiner! them 
in a declaration of war. 

In early action against the 





combined Dutch and Danish fleet Aronan Kronon's disastrous lost battle wus 
fought well. Maneuvering astern of the petriotically, if inaccurately, commema- 
Dutch art IT1i ral s fl agship, she loo sect A rofed in the Loss hy it Danish crtist 


celebrating the victory of Danish and 
Dutch allies, who pushed the Swedish 
feet back to Dalaro. The painting com- 
presses the events of the battle into one 
scene. Contemporary accounts tell the 


broadside and tore such a gaping hole in the 
Dutchman's sterncastle that, in the words 
of a Swedish gunner, “You could drive a 
coach-and-four through it,” 


[t was to be Aronen's only success. A dramatic tale of Anders Sparrfelt, one 
week later the fleets met again off Uiand of Kronan's survivors: Blown sky-high 
While under full sail in a gusting wind by the explosion, he flew over two enemy 
Aronan tace a sharp turn to fice the ene- ships before landing safety in the sail of 
my. The maneuver was fatal; the great ship a Swedish weasel. 


simply capsized on her port beam. As her 


ta4 National Geographic, April 1080 


among 17 th-century warships, the Vase." 
Like Aronan, Fasa wasn't designed to car- 
ry the heavy armament placed aboard her 
As a result she was dangerously top-heavy, 
and she capsized and sank on her maiden 
voyage out of Stockholm in 1628. More than 
three centuries later we raised Vasa intact 
and put her on permanent display beside 
Stockholm Harbor. Then in 1979 [ resumed 
my search for Aronaon in the waters east 
of Oland 
Despite similarities in the way they were 


last, Vase and Arenan were vastly different 
ships. Arowon was nearly twice the size of 
Vasa and carried three times her weight of 
Funs—240 tons compared with 80 tons. Vasa 
sank on atrial voyage with a minimal crew 
at a cost of only 50 lives. A ronan went down 
with a full battle crew of 550 plus 300 troops 
in an action that cost Sweden control of the 
southern Baltic. 

see “Ghost From the Depths; the Warship 


Vasa, by Anders Franzén, in the January 1442 
NATIONAL (EG RAPHIC 
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Massive timber of Kronon's sternpost ts 
flooded with tight from a 30,000-watt 
parabolic lamp built and designed by 


engineer Bengt Grisell (right), who helped 


discover the wreck. Lars Einorsson— 
director of Kronan's excavahtion—studies 
a weoden rammer (above) used to com- 
press wad and powder in this 30-pounder. 


The «inking of Vasa was a blow to Swedish 
i 


pride: the loss of Arowan was a national 
disaster 


LST WHERE that disaster occurred has 
long been a question. Contemporan 
e some miles 
east of the coastal villaze of Hulter- 
stad, where the bodres of Aronan's 
crew washed ashore for days afterward. But 
the actual search area was enormous, in- 
yolying many square miles of seafloor. The 
target was not only comparatively small, it 
may well have been blown to pieces by the 
explosion 
In my search for Wiese | hac worked ¢n- 
tirely alone, but Aronan obviously ( alled for 
a team effort. Three friends and fellow engi 
neers— Benet Grisell, Sten Ahlberg, and 
Bengt Bérjesson—and | equipped a small 





accounts piace the batt 





with side-scan sonar and set 





research Vesse 
out im July of 1979 in search of Aronan. 
From t 
frequent phenomenon in the Baltic—thermo 
clines, or different levels of water with 
tbrupt changes in temperature. These 
chanies serve asa barrier to sonar—a fact 





he outset we were hampered by a 


that foreign submarines have taken advan- 
tage of for-years in their spving on Swedish 
nava 
Ry contrast, the magnetometer we later 
added to our search equipment was some- 
the 


device far below the curface, it registered an 
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times foo sensitive, One day as we towec 


electrical storm at least 80 miles away on the 
soviet Union's side of the Baltic! 
To our disappointment the first season 


yielded nothing conclusive, In all we ex- 


plored more than |3-square miles of seafloor 
without making a single fined, It seemed not 


National Geographic, April 19s¥ 


miy that Aresan may have been blown ti 


bits butt-also that the pieces may have 
been burned deep beneath the floor of the 


Baltic Sea. Nonetheless we determined to 
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Wine Ver Lo we lowed the 


TLane tometer over an area cin 
tf Fulterstad, the needles 
On the shipboard instrument panel sudden 
eran to fluctuate, inclicating a sizal 
In this 
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EmMawnt of iron below. 


Pars Garhi incl nes 


cue shin hae found some oak planks thal 

ob wiouwsly hac been uncderwater @ lome tim 
Talking it over, we decided to lower the T\ 
camera for a look 


None of ot, DP think, will ever forget the 
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horst view of Avonan, Cannon lay scattered 
across the seabed among-a jumble of ship's 
timbers— more than half a dozen beautiful 
fronze gun barrels. Like most fagshins of 
her day Aronan was a floating trophy hail. 
Her armament came from countries all over 
Rurope, cither captured in battle or pur- 
chased trom foundries. The oldest tun we 
eventually salvaged was a lreerman cannon 
a full century and a hall betore 
Al ite Wes CWE Lain =e I hie Full PTs 
well have been carried aboard half a dozén 
different warshins before it went down with 
aAnnon we salvaged were 
cast in Sweden, Denmark, Austria, and pos- 
stbly France 

Within hours after the discovery we began 
diving on Aroman with scuba gear, We soon 
found that although the ship had been badh 


domagect Gy thi if her were 


ExMiOsiOn, parts 








still intact. The massive stern timbers stood 
joined together like a giant tripod rising 12 
feet above the seafloor. 

Though the upper section of the star- 
board hull had been blown away, the lower 
portions remained, We were later to dis- 
cover that much of the ship's portside hull 
section also remained, burted beneath the 
sand aid clay of the seabed, The section 
wis 50 well preserved that some of the 
cannon still protruded from their ports. 
Aronens bow section is missing entirely, 
and my guess is that it broke Joose during 
the explosion anc simply floated away 

But the ship itself was noth- 
ing compared with the enor- 
mous wealth of artifoces it was 
spon to yield. Sweclish salvors 
in the decade following the 
wreck were interested primar- 
livin Aranan's valuable guns, 
and they managed to recover 
nearly half of them. Butfortu 
nately for us they ignored the 
tens of thousands of eveniay 
articles that went down with 
Aronan and her crew. To the 
archaepiogist these are far 
more valuable than guns, 
for they. provide a detailed 
portrait of the ship and 
the men who sailed her. None 
is more fascmating then 
Baron Lorentz Creutz, the 
admiral who sailed Aronan to 
her death 


PNCREDIBLY this was the 
b0-year-old Creute's first 
sfaduty. He was appoint- 
ad commanding admiral 





adviser to Ring Karl A. The ¢areer aciini- 
raise under Creute resented him bitterly and 
often ignored or disobeyed his orders at sea 
In all faimness to Creutz he was the 

commander of the entire Swedish fleet, not 
the captain of Arona, In fact, the ship 

is reported to have hac three working cap- 
tains, all career men—and they would have 





of the swedish Navy from ch pest 15 cw i| 


hac no excuse for mishandling their ship 
Through the artifacts we have recovered 
from Avonan, we have come to know Creulz 
and some of his fellow officers almost as per- 
sonal friends, Cine of the most touching items 
among same 17,000 objects we have so far 
recovered ts a gold ring with the initials LCD 





engraved on the inside. The letters stand for 


Lorentz Creutz Dorvall, the last name being 
that of Creutz's wife, who came from an 


equally noble family. 


Etsa Duvall had died the year before the 
battle, and the ring had obviously been hers 
It had been cut through and enlarged, appar- 
enthy so that Creutz himself 
could wear it. Although his 
body washed ashore near 
Hulterstad without it, Creutz 
nininiy treasured the ring and 
kept it with-him-at sea. 

He was a man of elegant 
tastes, a5 Indicated by another 
find, a leather chair with the 
initials LACE D— probably for 
Lorents Creutz and Elsa Du- 
vall—stamped inte the back 
panel (page 451). On 17th- 
century ships, chairs were rel- 
atively rare; olficers and crew 
alike <pt on wooden benches 
or chests, Chairs were found 
only in such elegant surround- 
ings as the royal palace where 
(Creutz had worked for years, 
and he obviously bad ne in- 
tention of roughing it at sea. 

For all his inexperience 
Creutz was an ageressive 
commander. In early action 
agsinst the Danes andl the 
Dutch he constantly urged 
his acdnurals to attack, often in vain. But on 
the fateful day of June 1 off Oland, the 
Swedish ficet went into action prematurely, 
a fact that may have cost Aronen her life 

As the ship bexan her swing to confront 
the ¢namy, Creutz's thoughts clearly turned 
to Vesa, for he is said to have shouted, “In 
the name of Jesus, make sure that the can- 
non ports are (Continued on page 434) 
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Several hundred coins—mostly gold-——found on Kronan inchide two rare ten- 
ducal pieces ana a copper daler, a huge square coin common in | ?th-century 


crowns dnd the symbols of four German provinces once ruled by the king. 


Aronan: Remnants of a Warship's Past 
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ADOMTRAL Lorents Creutr’s 
cot of corms, ombossed 
on the leather bock of 
his chitr (left), bears 
his initials and those of his wife. 
A controversial appointment 
by the king, Creutz hod never 
before served at sec and wis 
blamed by many for Kronan’s 
tragic end. When his body 
washed up on Oland’s shares, 
Villagers found his seal (below, 
at cemter) in his pocket. 

Other seals recovered include 
dimystery one marked PAW 
(below right) cond ome initialed 
LMST, probably belongins to 
Liars Minsson Torsk, the siip’s 
artillery captain. 










TINTING BREASTFLATE 
engraved with Ainge 
Karl XT's crest was 
“ found in 1886, sealed in- 
side a wooden medicine chest 
{left). Almost certoinly the 
property of Peter Schallerus 
Gripenflycht, the Swedish 
Now's highest ranking doctor 
at that time, the breastplate 
Wl foe Deer worn on cere- 
moni occastons, Fhe compart: 
mented chest also contained a 
number of jars amd vessels mode 
of cerumic, gloss, and pewter; 

a brass spoon: a handful of 
juniper berries; tin bottle lids, 
at front tefl; and a few objects 
that Kronon'’s archaeologists 
are still tring te identify. 

Two leather-covered note- 
books that survived the seawa- 
ter (right) were designed to holul 
blocks of war—easily erased 
and reused—rather than paper. 
The volume that lies open, 
below the infewell, is thousht 
to have been a book of psalms; 
nearby are a pen and a stick of 
sealing winx. 






Staring death in the face, Kronan’s terrified crew cowered 
against the overhead and side of the rat-infested lower gun 
deck as the ship heeled over and water flooded through the 





gunports. Cannon burst loose from their tackles, and ammu- 
nition rained down on the helpless men. Of the 850 aboard, 
41 escaped drowning by clinging to pieces of wreckage. 
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even on deck, having sufi 
a heart attack the morning of the battle. The 
howewer, for 

Aroran 
ase the order to close the gunports 
4s Anders 


hurried below to see the 


ACLOUnL MAY Ww Ch be taise, 


Creuts did not lack enenues aboard 

[mn cny 
came too late Gvilenspak, Aror- 
ans master funnel 
command carried out, he found that “all the 
cannon had their muzzles | 


was impossible to get them inboard: the shy 


WHs Te elin FS Tuch that the Cannon needed 
to be Rauled almost straight uj 


At that point a sudden squall caught 
Aronan and blew her completely flat so that 
touched the water. A 
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f those aboard vanished ina 


survivor: was Anders 
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whose story 16 the stutt of levenad 


Sarit lt. a 3)-vear-old major in the Sweclisl 
Army, was standing on the main ceck at the 
is Aromat went up, 50 
cid Sparrfelt—straight into the air to a 
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Wo ftte@n boring enemy snips and tended wn 


hime af the expos 
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leared the masts of 


harmed in one of the sails of the Swedish 


f-war Draten (The Dragon) 
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from over for Anders Sparrfell 
survived the battle but rose to the rank ol 
major general. In 1708 he was appointed 
governor of the Swedish teland of (sotland tn 


t t 
Where he served With great dis- 
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ec anatornal death at 85 
RACLES were rare aboard 
ronan that day 
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altached. Forensic stucy of the jeg bones 
ly tall for his 
omparect with 
about five feel tour inches 

L th centun 

The Giant was not only tall, he was niso 





tells wé that he was unusua 
lnvy—six feet four mches, 
the average o 
for Swedish men in thi 
obviously wealthy. Among his remains wet 
found a watch, a Jarce brass belt buckle, a 
gold ring, gold enameled cuff links, anc an 
clab: rately mided sword handle (page 4 Li | 

Who was he? We will never know with 
certainty, but he may have been Creutz's 26- 
year-old) aon, Gustav, Gustav was reported 
tc Huw bean cri | WIL re A Noma, acd PYEWII 
ness accounts say be drowned in the sinking 
Unlike his father's body, that of Gustay 
never washed ashore 

Lnother clue points bo (rustav. Laboratory 


txamination of the iriant « bones revealed 


a 


haw been baciv broken 





Wat one of his ankles 
and eventually mended. The injurv was 
common in Gustav's branch of the service: 
hie wis a career officer im the Swedish 
cavalry 

Whoever he was, the Giant was destined 
to dit, ad neither courage nor faith could 
cave him, Among his possessions we found a 
tiny goled penclarit in the shape of a human 
SKU, & popular charm in 1 ith-century 


Kronan: Remnante of a Warcig s Past 


Plucking history from clay, a diver 
riises the carved wooden bust of a 
young woman. The frontal view 
suggests thotshe occupied a cen- 
trol position, probably on the 
ship's sterncasile. An officer's sea 
chest (facing page) held bullets, 
spices, & powder horn, liquor jar, 
and leather mittens. 





Europe. The talisman probably was sewn to 
the owner & tunic; it symbolized the frailty of 


Homan live 


MOTHER father-anc-son tear sailed 


aboard Aronan and met the same 








fate as the two Creutzes, Sven 
Olofisson Ram was a naval trum 

peter, a position of such rank 
and importance that only warships with an 
admiral on beard were entitled to one 
Trumpeters not only relayed orders to their 
Icllow crew nvembers but also transmitter 
denials to other ships within hearing ranee 
Among the artifacts we recovered was a bat- 
tered brass trumpet that may well have 
belonged to Swen Ruwmn 

As the flagship of the fleet. Aronan 


Carrie 
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Dragticaliv for the 
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not one trumpeter but tive 
1 rr ‘. T f a a © J = ye : . "LT 1 
Ram family one of the other trumpeters was 


Sven Ram's own son, Olof Svensson Kam 
Worse still, the kettledrummer on hiared wae 
=Ven s other son, Hans 


I he loss Oi fT 





12 TATE Men Wes 2 Stee ecring 
blow to the Ram family, and Olot’s widow 
liter wrote a pathetic letter to a senior acimi- 
ralin Stockholm 

“Though | feel great shame to approach 


Your Excellency with a feeble miter bik: 
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Miraculous! intact, o silk ribbon and 


woven fabric are among the 17,000 finds 
salvo frum the iirc A ea a1) or. Alsu 
found: parts of o sewing fit—brass tim 


bles. buttons, anil hooks ond eres—olong 
with buckles, rings, and a tion brooch 
Below a fiddle block (above) lie parts of 
nwo muskets ond a pistol, lead shot, and 
do powder horn. One susket Otars tis 


owner's initials, APS, and the date 1676, 
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ASURPASSED in armament, 

Rromin carried [26 con- 

non, weighing a hefty 240 

fons. (Sweden's famous 
worship Vosa—discovered by the 
cuther in 19856—coerried only #0 
fons.) A rod cloud billows from a 36- 
powder (opposite), which was acci- 
dentally pulled upright in 1980 by a 
thip’s anchear cable. 

Atrophy from Europe's Thirty 
Years War, a bronze 30-pounder 
(below) wis cost in Austria in 1627, 
Records show that the Swedes cap- 
tured tt from the Germans in 163] 
and deploved tt against its former 
owners in the 1660s. It bears the ini- 
tials of Moly Roman Emperor Ferii- 
mond Ff ane the name of his master of 
ordngnce, Rodolph von Teuffenbach. 

Corroded copper on one of 
Kronan's 24-no0nrnders is ecomined 
ry chem st Jomnary Wadsten (left), 
whe hopes to-establish whether cop- 
per containers might be used for 
long-term storage of nuclear waste. 
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relied « rvicoctionil struments sucl | iy 

elied on mi LPC intent ta] Tide rhig ut bogethe © aboard K eR REET TT 
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to time the ship's watches. A device - 
of the country. Most would never hai 


Cilhed o@ nocturnal (helow, bockrroumd) ) 
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permitted the user to tell time at night: ciated ashore, yet they shared lif 7 
The North Star was sighted through the matery deatn torether. In areal sensi 
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Gripentiyeht's life; he 
with a pair of circumpolir sturs; the drowned or was killed tn the explosion 
time wos then read off a seale, since Sl anather chest heli «a cet of nevizati 
eroded, instruments, in¢luding dividers, a protr 

A small cabinet (opposite) with draw- bor, ruler, adjustable pencil, and a heav: 
ers swollen fiththy shut was discovered lead inkwell 
on the site in 198]. The find was AX-reved , ' foe _ ee 
Bi A third Chest Was More COMMoOn ACE 
io defermine (re Con enS—MHore AaViga- ‘ , : 
! this in some wavs more revealing, [t was 


tional equipment, including a sundial, 


second from right. The back panel wits 


then corefully remowed and the nine 
than | ata eee | Ther moe ff Th | 


compartments gently pushed open so as 


| P 
woolen sea chest, and, judeineg from the « 


tents, it hard belonged to an officer rathe 


aliv nothine init chaneed 


‘ i 
over the next 300 vers 
1 Bike. dell ah ae | 
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not to strain the fragile drawer pulls, Jur | ottle—somecthing & seaman would nat 


; 
have had aboard ship—a handsome | 


fashioned of alk and leather, and a pair of 
rood (Quality mittens (page 454), We also 
found garlic cloves, peppercorns, and ginger- 
root, all byving foose:in the chest. The man was 
not 2-cook: he was simply wise in the ways-ol 
the sea, He knew the mariner's age-old reme- 
dies, still in use today 
treat a cold, ginger as a cure for seasickmess 
The owner hac a romantic side as 
fucked in a corner of the chest was a leneth 
of silk nibbon once adorned with a flower, 
surcly a memento from some lady ashore 


garlic anc pepper to 


well 


master gunner. The term speak means 


ter” in Swedish, but short 
Aronan sailed, Spak had been knighted and 
the prefix “(oyllen” added to his name, ren- 


denng tt Golden Tiller 
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LY ER THE VEARS Wt DAVE Fecovere d 


nearly 40 of Aronian 6 beautiful 





DrOnZE Buns, Including the six- 
ithe VIVE LE RO 





pounder wit 
inscription on it A much larger 


1O-pountder bewrs an even more personal 





Whoever ene was—eweetheart, wile, or sim- 


nly a friencl—he had cared for her and trea- 
sured the keepsake One hopes he survived 
and was reunited with her, but the odes 
were heavily against him. 

much personal items add a human dimen 
sion to Aronen —a clay pipe with the own 
ers teeth marks on the stem, an 
with the sand run halfway through and fro 
zen in time, a small pair of dividers bearing 
the initials AICS, Very likely the dividers had 
belonged to Anders Eenksson Spak, Aromorn’s 


hourglass 


Aronan: Remnants ofa Warship’: Pasi 


message, this one in German: [ACOH 
HHULTES IN WIEN (055 MICH — 10275 (| acct 
Schultes cast me in Vienna in 1627), Schultes 
was one of Purope § leading gun founders 
aril his CEnAOon is now On cisplay At the Kal 
mar Viuseum 


Considering the primitive equipment t 





ey 
had, one wonders how Aronan's 17th 

century <alvors were al 
half her runs, 5 [he an- 
swer lies im a single name— Hans Albrecht 


von Treileben, 


it to retrieve Dearhs 


me 60 out of 126 


aL 


T WAS a little frightening,” con- 

cedes Bengt Grisell of his descent 

(uppasite) to the ocean floor wnuter 

3 000-pourd replica of a ith 
century diving bell. Without the bene- 
fit of air tanks, divers of that period 
relied on air trapped in the top of 
such bells to breathe undernwvuter, 
This allowed them to salvage canon 
ard! other valuable items from ships 
downed in battle. Between D682 anal 
[686 they managed fo retrieve 60 of 
Knots connie. 

In 1486 Grisell tested their method, 
using o bell he designed and hed built 
based on extensive archival research. 
Under the watchful eve of the Swedish 
Comet Goord, he mounted the bell’s 
plotform (above) and braced himself 
for the desoent to 85 feet, After swim- 
ming from under the bell fright), he 
successfully lossoed a common before 
returning to the bell for more air and 
resurfacing. The entire operation took 
1S minutes: the bell holds 20 minutes 
worth of air. Grrisell’s dry suit pro- 
tected friim from thee frigid waters. Ais 
less fortunate predecessors prohably 
hod to knock bock shots of [iquer in 
order to feel warm, 


National Geowrapitii 














A Swedish nobleman of German ancestry, 
Von Treileben was a genius when it came to 
organizing unclerwater salvage, He hacl engi- 
neers design a diving bell in the form of a 
huge lead cone, open ai the bottom and large 
enotich to carry a single diver. 

The diver could work from mside the bell, 
using & long-handled book to attach ropes 
from the surface to guns on the bottom, or 
he could take a breath and work outside the 
bell for as long as two minutes at a time. 

The major obstacles were cold and buildup 
of carbon dioxide in the bell from the diver's 
own breath. Von Tretleben was well aware 
of the latter, even though oxygen would not 
be discovered for another hundred years! 
Tis a testament to his skill and judgment 
that none of his divers were killed or suffered 
SOrtous injury, 

Von Treileben managed to 
recover some 50 of Fasa'’s 64 
guns from a depth of 110 feet 
in Stockholm Harbor in only 
two years, 1663.04. Although 
he did not salvage Arenin's 
guns, some of his divers 
worked on the wreck in 4 rep- 
ica of his bell, They recovered 
60 cannon in a period of four 
years, from 1682 to 1686 

Some of those cannon 
welghed as much a5 two tons 
out of Water, too much for the 
lifting pear aboard the salvage 
ships to raise above the sur- 
face. So the salvors brought the cannon up to 
a point just below the surface, then towed 
them to shore, 

Benet (srisell, an old friend and colleague 
at the Royal Institute of Technology, built a 
replica of von Treileben’s bell and mace sev- 
eral dives on Avonan with it (preceding 
pages). Some experts doubted that the bell 
could function below 60 feet, but Bengt went 
to 85 feet and even worked outside the bell 
with no trouble. 

Our recovery of the cannon has ied toa 
fascinating discovery relating to the nuciear 
age. One of the critical problems man faces 





today is that of safe storage for nuclear 
waste, whose lethal propertics can endure 
for millennia, Where to store it, and in what 
sort of contamers? 

The cannon we have recovered are 
bronze—an alloy of copper and tin, Ail have 
been underwater for more than three centu- 
ries; some have been completely buried dur- 
ing that time in the clay of the Baitic 
seafloor, Most of the cannon show virtually 
no deterioration —once cleaned they look al- 
most as new and perfect as they dic on the 
day they were cast 

In their search for an ideal method of 
nitclear-waste disposal, Swedish nuclear 
chemists ran a number of tests on our guns 
They were especially inter- 
ested in one with an wnusual- 
ly high copper content—98.5 
percent. Their conclusion: 
Nuclear waste stored in 
copper tanks, then sur- 
rounded by clay and buried 
in bedrock, would be safely 
contained for at least 
100,000 years. 

We are still learning from 
Kronan and will continue to 
do so, We have excavated 
only about a quarter of the 
wreck site and estimate that 
it will take at least ten more 
years to finish the job. 

‘The work ts endlessly fas- 
cinating and rewarding. At 
the opening of the Kalmar Museum two 
years ago the guest of honor, Carl AV Grus- 
taf, King of Sweden, who 15 a patron of the 
Aronan project and who has dived on the 
ship himself, declared: 

“The recovery of Kronen off Hulterstad 

is a major event and one of great signih- 
cance even far outside the realm of marine 
archaeology. ... This work and these fateful 
human events will remind us—despite 
everything—of our close contact with 
times past.” 
There could be no finer epitaph for 


Kronan., ‘a 


Portly survivor of Kronon's last voyage, this Romen warrior (right) was found 
15 feet from the stern he once adorned. Low salinity in Baltic waters repels the 
wood-eating shipworms that attack wrecks in other seas. Traces-of gilt on many 
of the recovered carvings (including the iron-spiked head above) recall the long- 
vunished glory of the crown of Sweden's fleet. 
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National Geographic, April 1980 
































THE JOHN MUIR TRAIL 





\RTICLE AND PHOTOGRAPHS BY 
GALEN ROWELL 






HE SOUTHERN TERMINUS of the John Muir Trail is at 
amost unlikely spot: the summit of California’s 14,494- 
float Mount Whitney, the highest point in the contigu- 
ous 48 states. On an equally unlikely date— Februar 
2, 1958—I started out with Rob Mackinlay and David Wil- 
son to climb Whitney by an 1 1-mile-long trail from the east 
From there we would begin skiing the entire Muir Trail. 
northward for 212 miles, through three national parks, one 
national monument, and four national wilderness areas 
(map, pages 470-71) 

After our first, long day the temperature dropped below 
Zero. as We made camp a thousand feet short of the summit, on 
a ridge so narrow that the edges of our tent overhung cliffs 
that dropped away on either side. The pavoff came at sunset 
A rose-purple glow slowly filled the eastern sky, and the full 
moon appeared over an empty landscape that looked more 
like the Himalaya than the (Continued on page 473) 


“One smooth, pure, wild glow,” exulted mountain sage John Afuir 
of June in his beloved Sierra Nevada. A hiker finds a dazzling echo 
of these words in Yosemite National Park, northern terminus of 
a2] 2-mile tratl named for Mutr, where solttude ts easy to come bry. 


467 


Coming into the country on his first wilderness hike, 16-year-old Jim Jackson passes on 
alpine pond, with Thousand Island Lake beyond. He has just climbed 12,945-foot 





tle, 


pa ¥ 


Bonner Peak. “He fell in love with the region the same way I did," says the quthor, 
who wes about Jim's age when he first comped near here on one Sterro Club outing. 
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“Drinking this champagne water is pure 
pleasure,” /Muoir reveled while exploring the 
Sierra in 1469 as a shepherd of a flock of 
Sheep he colled “hoofed locusts.” Mere, 40 
years later, he surveyws the Merced River 
in Yosemite Valley, by then part of the 
national park. Muir had helped found the 
conservationist Sierra Club in 1802, He lost a 
heartrending battle in 1913 when a dam for 
Yosemite's Hetch Hetchy Valley wos approved 
to provide fresh water for San Francisco. 

Conceived by Sierra Club charter member 
Theodore 5. Solomons ond begun a year after 
Muir's death in 1914, tie trol ascends from 
Yosemite Valley, hugs the Sierra crest, and 
ends on 14 494-foot Mount Whitney. En route 
nearly a dozen peaks exceed 14,000 feet. 























Even before the trail wes completed in 1938, 
hitters had begun to take to the wilderness en 
masse, a tradition continmwed by this 195! 
Sierra Club group, “Che people had become 
AMfuir's sheep,” says the author. Mules packed 
wood-burning stoves and iceboxes, loter filled 
with snow in camp, This site became part of 
the Minarets (now Anse! Adams) Wilderness 
after the Wilderness Act of | 964, which pro- 
fected places “where the earth and its commu- 
nity of life cre untrammeled by man, where 
mun fimecl? is visitor whe dees mot remain.” 

Today the trail passes through three na- 
tonal parks, one notional monument, and four 
wilderness areas. But backpacking no longer 

holds as much mogic for the young genero- 
a tion, and onty o few hundred people o year 
a, \, hike the entire trail. 
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Amid shadow and a great deal of substance, hikers drink in a powerful landscape 
that includes a rugged ridge neor the summit of Mount Whitney. The southern 




















end of the John Mutr Troil winds through this basin, looping westward for a few 


ra . a 1 
mies Defore swiIniPing north along the Sterra crest 





(Continued from page 467)! genie wilcder- 
ness that naturalist and explorer John luo 
roamed so longage. Though the trail was cre 
ated after Munr's death, his love of Califor 
nia’s Yosemite and High Sierra helped inspire 
the trail that bears his name 

We slept fitfully that night on the ridge, all 
ing over, Al 
dawn the light show repeated itsell with the 
sun and moon im 
Sttmmbied our way up to the sumnnt. By tmid- 








lon aware of the danger of rol 


reverse postions as We 
morning we were skiing down the Muir Trail, 
our uphill effort now rewarded by along glide 
from barren bejghts through a mystical tim- 
berline forest of foxtail pines. Here we set up a 
cecond camp amic dead limbs poking out of 
the snow; they were burnished anc twisted by 
the clements. We were cold and sweaty, but 
we hesitated before the next obvious step, as 
David expressed all ovr thoughts: "Let's not 
build a fire; this forest is too beautiful.” 


That winter expedition was the beginning of 








my qucst to explore the trailin all seasons, For 
Line first 160 miles David, Rob. and I saw no 
one, Viapes anc tree blawes in the forests helped 
us stay near an invisible path buried beneat! 
three to six feet of snow 

Ln our 
into Yosemite Valley, 1 
John Muir quote, written in 1873 after bis fifth 
Yosemite season: "The last days of this ¢ 
witer are not vet past, so youngis our world. | 
used toenvy the father of our race, dwelling as 
he cid with the fieids 


plants of Aden; but I doso no more, because I 


[7th dav, swe elidel the last miles 


recillerl a favorite 





arial 


ne wW-Mmaoe nme 


have cecovered that l alse live in ‘creation 
lawn.’ The morning stars etill sing together, 
and the world. nol vet half made, becomes 


more beaut) every cley. 


'OHN MULR'S LIFE defies quick cefimibon 
Born in Lhunbar, Scotland, in 1835, hi 
erew upin Wisconsin, then walked from 
the Ohio River a thousand miles to the 
Gulf of Mexico, signing his travel journal 
“John Muir, Earth-planet, Universe.” He 
nlanned to continue south to explore the 
Tungles of the Amazon, bot a bout of malaria 
turned his sights west to California, where he 
arrived in [S64 and immediately fell tn lowe 
with the land 
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An expert mountame@err, GALEN ROWELI 
Yosemite's Half Dome in 197 
GAAPHIC assignment His photerraphs most re- 


centh appeared in the Navember 1988 marazine 


Along the-Afigh, Wild Sterr 


well- 


cx plorer, “nel 


Over the next decade Muir becarn 
Kw 84 © Serra mountaineer, 
naduralist. He often wandered near the trail’s 
present course, believing. that “only by going 


One mM Si 





ence, without baggage, can one 
truly metinto the heart of the wilderness.” 

In later life Muir built another, more signi 
hicant career upon his first. He became the 
Yosemite 
National Park was establehed m 1890 essen 


nation's foremost conservationist 


ally to Muir = recommendations 
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“Tam well again, J cane to life 
inthe cool winds and crystal 
waters,” Muir wrote, inivign- 

roted by Sterra treasures [ike 
this cascading stream (facing 
pire). Em Scottaregia (above) 
his sought such rewards during 
Nine se0S0nNs ts 0 ronrer, 
The Netional Park Service 
amd U.S, Forest Service share 
the trail but often take separate 
forks on policy, Helicopters, 
need by the Forest Service enril yy 
for emergencies, ferry park 
rongers and trail crews inte the 
hackcountry and sometimes re- 
locate problem bears, 


Two vers later he helped found the Sictra 


Club, which originally imited its conserva 
hon Behivitieés to “preserving the forests ane 
other natural features of the Sierra Isevada 
Mountains.” before it branched out in recent 
years to tackle global issues 

In 1903 Muir lored Theodore Roosevelt 
away from his presicential entourage to spend 
three nights in Yosemite. Later the President! 
remarked to he peer that the tome he pen! 
talking conservation with Muir was “the 
crandest day of my life!” His administration 
Wae to mike the Most wee DInk COnSeryanon 
effort. in the nation’s histor 

John Muir cied on Christmas Eve m 1914 
[oon afterward the Sterra Chub he EMAC 
suade (California to appropriate $10,000 to bie 
rin construction of & memuorimnl John Wier 
z summit of Mount Whitney to 
Yosemite val ley. Not until 19358 was the last 


sec THON, 





Trail, from t 





led the Golden Staircase, finished 


HAD SPENT MANY WEARS trekking snd 
climbing in the Mivgh Sierra of California 
without following the whole John Mitts 
Trail, assuming tt was tod crowded for real 
pleasure. Linly alter séemg its present shate lor 
myself and stuchying its history cid [discover 
that mine was just one of Several Wilts pend 
misconceptions about a trail that has become 
less crowed since the mid-1970s 
Before I set off-m the summer ol 1988 to re 
trace the trail on foot, I visited someone who 
hac been there before ib was completed, a very 
special woman who traveled major parts of 1 
during the summers.of 1924, 19274, and 192! 
Marcaret Avery trekked as much of the pres- 
nt route as pocaible with her sister Marion 
and several fridneds. When they reacher! t 
lus mor Valley, a point aboutimidway wong thy 


rr 


trail, they made the first ascent of a sharp rock 
peak called The Hermit 

Aa we looked through her worn scrapbook 
crammed with photographs of Likes, tTmroun 
tains, and mule trains, I felt her youthful exu 
berance return. She spoke m the present tens 


i 1 t 
ahoaut “summers that mean more to me thao 


anything in my whole life,” and I wondered if 


snvthine @lée tn the life of a women born in the 
first year of this century could have remained 
35 much the same. Hacl her album contained 


pictures of school years, friends, relatives, o1 


hometown scenes, she would now be thinking 
P : T c, ps ha ] fi ; . 
ihout them in the past tense, but the walder- 


: in tae - ; Ime 
a ot lariclse EL he in he Sa T ee hirok CMISLs IAF tl 
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Catm oer chaoe—etiher can 
reien ato Monnet Whitney. On 
holiday weekends in te early 
(S708 more than a thowsanel 
visitors a dav hiked an 1 1-mile 
route to the summit, To limit 
occess, [iyo National Forest in 


1974 instituted an annual 
lottery to fll aapueta, mow 

set ot 450 compers o aliny. 
Thus on Labor Day evening of 
[987 permit-holding campers 
atop Wihitmey enjoy quiet 
moonrise over Chverns Valley 
(right), in. contrast te ao sprowl- 
tng scone hours cartier created 

in part by dary fi thers 


Nationa! Grorrabiiic, Abr Toa 


— 








unchanged from the day site firstset eves on i 

Such isthe legacy of John Muir, By using the 
weieht of his fame and the muscle of his prose 
to helo legislate protection for is favorite Ster- 
ra Wildlands, he gained a kind of immortality 
that few human The 
physical world of his writings, 
many of his contemporarnes in the American 
West, not only in his 
many books that remain in es but also in an 
elderly nd In my own 
fresh experience 

As we turned the pages of the scrapbook to- 
gether, | mentioned that I didn't see anyone 
chirying a pack 

"OF course not! I'd never even heard the 
word ‘backpacker,’ And we 


hein fs Ver ac hieve, 


is alive and well today, 


Whman Ss memories a 


didn't have all 


those nylon tents, lightweight packs, and 
freeze-cirted foods you mow carry on your 


back. We had a choice of weekend trips, hikes 
between cabins, or going with a packtrain, 
which I thought was a once-in-a-lifetime expe 
rience 


that | could never afford agam. The 


mules cost so much! We couldn'trent them, so 
we bought them outright for $60 each.” 

She returned in 1951 with her husband and 
ten-year-old son 85 part of a comparatively 


Craving a fire, campers 
legally cut a whitebark pine. 
Fires, where permitted, mizy 
buon onby dead and dawn wood. 
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unlike that of 





tame Sierra Club outing of 111 souls who 
camped a mile off the trail for two weeks. 
Mules carried everything, Camp staff cooked 
and led hikes. Her son, undeterred by the 
crowd, felt-as if he entered paradise when the 
narrow trail beneath his feet delivered him 
into a primeval world of lakes ancl flowers set 
beneath sharply etched peaks of rock and 
snow. As he watched his mother jovfully re- 
unite with her youth and the natural world, 
the boy began a lifelong love affair with a 
mountain Pont that Was beginning Lo With & 
popularity contest but alsa to losé its wild char- 
acter wherever roads provided easy access, 

Thirty-seven years tater the son thumbed 
through his mother’s scrapbook yet agam be 
fore hiking the trail himself. lam that bov, and 
after the snow's of my winter journey melted 
hack In June, [set out to retrace the route on 
foot, trekking in different styles with a variety 
of hikers, climbers, riders, scientists, rangers, 
packers, and mules as the brief alpine seasons 
passed from spring to summer to fall. 

I also Searched out the inside story behind 
the trail’s creation and present management 
iat the John Muir Trailis 
not protected by law. It draws its protection 
from the federn! lands it winds 
through—the parks, the wildernesses, the 
national monument. These are managed by 
two Separate agencies, the National Park Ser- 
vice and the U.S. Forest Service, in two dif- 
ferent ways. Thus when a hiker along the trail 

passes fromone arcainto.another, 1ican 
crossing a border between two countnes 


|: WwW people ré alizet 


insteacl 


be hke 


HE ORIGINAL TOEA of a “crest-paralle! 
gh the High Sierra” began as 
the dream of a 14-vear-old boy named 
Solomons, who worked 
ranch within sight of the peaks, He 
was after a route that could be used by pack- 
trains of horses ancl mules that could travel 
long distances with-heavy gear. 

Right years later, in 1892, Solamons set out 
to explore a route from Yosemite Valley south- 
ward, with oné partner, two mules, a rifle, 
Dutch even, and a big §-by-10-inch camera 
loaned by (. iE. Watkins, a famous pioneer 
photographer. Solomons didn't get very far, 
but he returned three years later to push ahun- 
dred miles south from Vosemite, where he 
encountered a rampart of high peaks above 
what is now called Evolution Valley. Before 
around @& short distance later and 


trail throu 


Theodore & 
on wcattie 


‘turning 
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riving up his quest, he marmed the mountains 
Bite aie Willare, Fiske, Spencer, 
nnd Haeckel, because the 

reminded him of “the great 
so at-one in their 
in Nature.” 


Parts of Solomons’ 


Huxley, 
Princ seting 
evoluionists 
oevyotion to the sublime 
s original trail haye been 
elightly rerouted, but the northerly half con 
tinuwes to follow his wanderings with his mules 
overridges and throwrh vallevs, thus retaming 
a chistniectly different charas ter from the newet 
halt, engineered and blasted by hired 





rews to pursur more curectly the goal of a tral 
beside the High Sierra cres! 


ROW DS ARE CURRENTLY nota prolate if 
| In August, al 
l expected the 
rom Dewils 


L ct Broup ol 


except near roadheacds 

the height of the season 

worst #5 | hiked south 
Postpile National Monument wit 
fiends, A swarm of tourists, piushine 
baby strollers others carrying ice chests, 
ded down a half-mile sour trail to the monu 
ments chief attraction. o cliff at fm 


- 
\ 

H 
r 
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mod 
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rerular volcanic columns (page 491). Beyond 
re had the Muir Drai wirtina 
day iater one ol the group exchumed 


i Tr. 
iv to ODTSelyes 


“This is the best kept secret know! We passed 
f 
I hid 


qusty [peeway, 


this impae of p 


Bes Aas 


only 15 people all dav 
brand, coowcerh, 
Bs We eared at the 
, be remarked, “It feels kind of 
eeme that we're alla Maybe the trail bine 
been blocked by a forest fire. Or something 
bacl has happened in the outside world.” 
Hisiuiniaent reflected both the sense of is: 

lation in.a place apart from media and hoties 
as well as an understandable beltef that the 
tro] was Instead of 
CALASITOp ihe, r, the cause Was Gur pose 


That evening at camp, 
wold horizon 
lin rie 


somenow blocked 

DoWweve 

lull Managenent 
bike 


In John Muir's time a wild experienc 
simply there for the taking, It now ecxisisin our 
mast nopulois state only bec of stricl gov 
emmentorchestration, Jolin Muir set the stage 
wl eat aco by urging that vast- tracts of land 

é kept In a primitive Os LLC A 
the first patches tn the protective 
quilt that now surround: athe ibs fon Muir Frail 

When Congress established a national wil 
cermess 5 [Ute to give extra NTOCeEC tron 
lo mae ( ‘Le (federal lands, portions of Sierra and 
In nyo National Forests were designated as the 
Jotn Muir Wilderness, an entirely separate 


Siite (OTrever 


ae tree ae Were: 


vstem im 





MWulti-lane eyesore (above) oecurred when apring snowmelt turned the trail ty 
mud. Hikers, horses, and mules chose drier ground, creating porallel paths that 


Cian eco mindy 


ruts. As a remedy on another stretch, the California Con- 


servation Corps built o roised bed of rock ond gravel—oanother evesore to some. 


Alone the High, Welt 


Jerri 


entity from the trail that just happens to pass 
through it. 

After the elght-day group hike through 
the John Muir Wilderness, I met with Erne 
DeGraff, assistant recreation officer for Invo 
National Forest. 

“Solitude,” DeGraff proclaimed, letting 
the word hang for along moment, “is a legal 
requirement of designated wilderness. Con: 
gress directs us to provide 'wutstanding oppor- 
tunities for solitude.” The creation of the John 
Muir Wilderness forced us to make a tough 
decision on public access. During holiday 
weekends we had over a thousand people on 
the 11-mile Mount Whitney Trail, which con- 
nects with the Muir Trail two miles below the 
summit of the mountain. That's hardly what 
you'd call solitude. We saw just two alterna- 
Hives: Bither remove Whitney from the wilter- 
ness or limit access to thermountain, We chose 
the latter and set atrail quotain 1974. The lure 
of the summit 15.50 great that we have to use a 
lottery for summer permits. [Ifyou don’tapply 
early, vou might be out of luck.” 


WOMPARED WITH THE CROWDS nt Pek 
lar sites along the Muir Trail, relative- 
ly few trek the entire 712-mile route. In 
1988 only 104 people had registered to 

hike the length of the trail north from Whit- 
ney, and another 134 to walk south from Yo- 
semite, Most hikers use only small parts of it 

One evening a5 Isat around «campfire with 
a group of six hikers and two packers, near the 
midpoint of the John Muir Trail, Sebastian 
Letemendia, a recent college graduate from 
Argentina, asked me a question | have faced 
before: “Won't a NATIONAL GEOGRAPHIC 
article harm this arta by attracting even 
more people?” 

“More people will come,” Lacknowledged, 
"but that’s only the negative side of publicity. 
An article can also increase public awareness 
whout the need to preserve wildlands, so that 
they'll stay just as wild for our children ane 
our children's children.” 

“You could count me against your story if 
you were displaying | an unknown region 
before the public eye,” said Doug Powell, a 
bearded geography professor legendary for his 
encyclopedic knowledge of the High Sierra. 
“But the Muir Trail is well-known, and it has 
lots of environmental controls in place. I"ve 
hiked the entire trail six times over the past 40 
years, buteven people who never hike it will 
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benefit from knowing that.« place fike this still 
exists in America. If political support for wil- 
derness tame only from those who camped 
here, we'd be in real trouble.” 

[couldn't have agreed more. “Imagine how 
different our experience would be tonight i 
John Muir's buddies had persuaded him notto 
write about his journeys,” I added, 

“We would be able to hitchhike home from 
here,” added Dick Duane, an attorney and 
first-time hiker on the Muir Trail, “And we 
wouldn't be sitting arqgund this campfire. 
There'd be a highway instead of a trail anid 
a 7-Eleven right over there.” 

An evening campfire was something John 
Muir took for granted, Today it is dying tra- 
dition, a luxury of lower valleys with abun- 
dant wood. Someday no fires at all may be 
allowed along the trail. They are already 
hanned at higher altitudes in the national 
parks. Muir's ideas about protection of wild- 
lunds were visionary in his time, but theydon't 
en far enouch to save wilderness in today’s 
crowded world. He wanted to set asice land, 
but he didn’t consider the cumulative effect of 
his own behavior. To save carrying the extra 
weight of a bedroll; he sometimes burned 
centuries-old timbertine logs all night to keep 
warm. When a trail was proposed up Half 
Dome, he wrote, “No great damage could be 
done by tramping over it. The surface would 
be strewn with tin cans and bottles, but the 
winter gales would blow the rubbish away,” 

Today's trail restrictions on fires, soap, 
campsites, litter, stock grazing, Sanitaton, 
ancl group size all force visitors to heed the ba- 


sic messare of the environmental movement: 


the need to adapt behavior so as notto alter the 
natural state of the earth, As the cumulative 
effect of people on the land increases, regula- 
tions for minimum individual impact must 
become evermore stringent. 

The original ‘Continied on page 444) 


Ascending Mount Whitney to 
pick up the fohn Muir Trail, 
Rob Mackiniay skis past a 
gnarled foxtail pine. These 
hardy, wind-blosted conifers, 
which monipe to survive at un 
altitude of 11,500 feet, are 
closely related to bristlecone 
pines—the world’s oldest living 
things—that grow in the White 
Mountuains to the northeast. 
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Through a shattered grove of lodgepole 
pines in Le Conte Canyon, Rob 
Morkinioy, a Nordic shi instructor, 
glides alone the trail throwgh a meadow 
ond I ?-=doyv tour with the author's porty 
in February PS8a, [wo years earlier a 
blizzard head partially buried the trees; 
thenan avalanche tore off the tops, 

The Sierra rewards 2 handful of win- 
ter visitors with enduring memories, but 
many other Californians look te the 
mountains with more pragmatic expec- 
tations. Since the 1930s, in the woke of 
Aduir's lost conservetion battle, the 
poople of San Prancisco cmd its environs 
howe relied. on the annual snowpack for 
an important port of their water supply. 

\ fushbond-and-wife team of winter 





rangers, Brent ond ‘Tory Finley, weigh o 


core sample of snow at Tuolumne Mead 
ows for water content, data used by the 
California Stote Department of Water 
Resources to forecast runoff into the 
Hetch Hetehy Reservoir, Dhey ale per- 
form tests to help predict avalanches. 
Snowfallin the winter of LSa?-88 proved 
meceer, heralding a drought in Cablfor- 
nie the following sumer. 

The notion of dratning and restoring 
Muir's beloved Hetch Hetchy Valley wos 
raised in 1987 by Secretary of the Inte 
rior Dondld Hodel. His ideo of tearing 
down the valley's dam—an old dream 
of many conserritionists—resulted 
in Githe more Cian of confusing 
netitica! brouhaha, 
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Like mother, like son 


HE MUST HAVE HEEN a real 
caution, and high-altitude 
femmes run in her family 

Fresh out of the University of 
California at Berkeley 65 years 
ago, Margaret Avery, acellist 
andl future mother of author- 
mountaineer Galen Rowell, de- 
cidect to tockle the Sierra with 
her sister Marion—who took 
these photographs —and several 


eater friends. They explored the 


Muir Trail for three summers. 
Unable to rent mules, they paid 
$50 for each balky animal, 
which had to be cragged over 
Donohue Pass through late 
éndw (above might), 

They camped at McClure 
Meatiow (shown above tn & 
hand-tinted scene) beneath The 
Hermit, a 12,360-foot peak. On 
July 2, 1924, they became the 
first to climb it, as-a friend 
pulled Margaret the final few 
feet up the sheer sumimit (facing 
page). “Tt was her thrill of a 





lifetime,” saves ‘Galen of his 
mother, now 88. During the 
19506 Galen, his mother, anc 
his father, Edward 2%. Rowell, 
a professor at the University of 
California at Berkeley, returned 
on Sierra Club outings. Ata 
campfire Galen's father spoke 
about “what mountains can 
mean for the human spirit” and 
of the truth of the Latin saying 
“Montant semper bert —Moun- 
taineers are always free.” 





Continued from page 430) Mir Dra 
passed! thir sick private land at Blayney Mead- 
ows, but it has now been rerouted to skirt t 
Muir Trail Ranch, where guests come from 
across the nation for a remote dude-ranch ex- 
nerience. In LSO7 the first owner weed the 
SwHmp Land Act to clam meadowland that 
included natural hotsprings, In 1924, the year 
my mother passed through, the government 
reclaimed one spring becuse of an error in the 
original survey, Today tw nich Mans” 
springs, used only by ranch quests and em 
nlovees, trickle into tubs surrounded by wild 
it) 
The “common man’s spring’ is a chest-tec 





fowers ane finely crafted wood (lower neg 


hole th A mountain meadow sie feels like pucr- 
lise to dusty hikers from all walk f life water 
long days on the trail 

ina warm August evening | soaked for an 
hour with hikers age 6 to 73, Swimsuits were 
tional A monde red wht mos] pags Lncer 
iO were clothed, whereas many of their elders 
were au naturel, As ] bsteneid to & matron 
Venus from Sacramento chat about her quest 
to hike the traal in Sections over Six Summers to 
‘ull adream she had 70 years before, [found 
my. answer. Many bikers who were young 
adults in the sixties were now living out old 
fantasies, both by soaking in the butt in na- 
ture’sown hottub ne by the vagabond act of 
abandoning all their settled manners foranew 
ite on the trail, however temporary 

Taleo had an insight into why the trail 15 50 
much less crowdet 
juntas are only about half-filled, except on 
nopular sections, The John Muir and Ansel 
Adams Wildernesses had more than twice as 
much use in 1968 than in 1988. In Voien mit 


Werall visitation i up 40 percent over the past 





today, During the week 


7 wll Te = ® —— = -_ 
5 yvenrs, while backcountry Use 15 down [rom 
Lhiah of 219,000 wisitor niente im 1975S to st 


= t | 7 i 
LU CA? Ls i 


Bob Tanner, A VEDETaN packer who oper rs 





| F 4 " ae on te Tae | i | “a i El Fr 
mule trains for hire, explains the crop by sim- 


ple demographics. “The statistical bump of 
the babw-boomer generation has pushed its 
way through evervthing from schools:to jobs 
to real estate, We use! to have lots of young 
people with time on their hands. A dispropa 
tionate number headed for See mountains 
Now that they have jobs and kirls, backco 
try visitation is down. 

Doug Powell, tie professor, sees it more in 
sixties backpacking was a 
teal cult affair. My students came to class in 





Se k L ni 
wocial terms. “Int 





To enjoy the Sierra in style, 


rests pay os much ds £745 for 
a weer at the Adair Troi Ranch 
Owned by Adeline Smith, here 
in her office with gpronddaugh- 
ter Hilary, the ranch is part of 
the onivy private tract along the 
troth Hikers con coche their 
food ot the ravich for a fee. 
In (89? the first owner 
Claimed meadowlond around 
several natural hot springs. 
Pwo, stvitshly enclosed, are 
Weed by ranch giests and staff 
tile Michele Disney. Another, 
reclined tn 124 by the 
federal foverninent, is a 
cheerful mudhole where hikers 


sok for free. 
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On a knife-edge necrly 12,000 feet high, surefooted horses and mules cross Glen 


Poss, with Hee authors wife, Borboro, in the lea, Cutfitters foce formidable Park 





Srvice restrictions, Grracing of hoofed stoce is profinitecd at some comping areas; 


atothers, pack animals are permitted but horses with riders are not 





lug-soled boots, dressed to climb mountains 
and save the world from becoming overcivi- 
lized. That was the in thing todo. That kind of 
kid is less common these days.” 


MET TWO VETERANS of the 1960s carrying 

65-pound packs in Le Conte Canyon, 

Steve McMillan and John Zalabak were 

» making a 20th-anniversary repeat hike of 

the Muir Trail. “It seems just the same,” 

Steve said. “Tf anything, there is less trash and 
fewer people now.” 

The next day, however, I had an experience 
that couldn't have happened in the old days. 
David Wilson and I took off before dawn to 
climb anew route up the 3,000-foot east face of 
Langille Peak. Our plan was then to traverse 
the canvon rim and meet our packtrain and 
three other hikers at Sapphire Lake, 11 miles 
away, We arrived dead tired in the evening 
without down jackets or sleeping bags. The 
packer and his string of mules weren't there, 
and neither were our friends, 

We continued on to Evolution Lake: Still no 
nacktrain, After 17 long miles we found them 
in the bottom of a deep canyon justas darkness 
was falling, but one hiker was still missing—a 
doctor on his first cautious outing after major 
hip surgery. He spent the night out, after hik- 
ing 22 miles without finding camp, 

“What happened to our plan?” IT asked 
Steve Stewart, our packer, who like all his 
breed rides a horse to lead his string of mules, 

“A park ranger on the trail said we couldn't 
camp with stock at Sapphire,” Steve ex- 
plained, “so we went on to Evolution. A sign 
there said we couldn't camp and graze unless 
we were a walking mule party. In other words, 
hikers who walk with mules carrying their 
gearare ORK, but not if their mules are led by a 
packer riding «a horse. I. don't think the mead- 
ow knows the difference between being grazed 
by an animal that carries a pack or one that 
carries a packer, but that's the rule there, so 
we kepton moving to the first legal site. It 
seems like the Park Service has done every- 
thing but stop packers directly.” 

After a second incident I talked to Alden 
Nash, backcountry ranger for Sequoia and 
Kings Canyon National Parks. “Your packer 
should have read the regulations we sent him 
with his permit,” he responded. 

“He says they weren tincluded, and when | 
asked him to check by phone that all our 
proposed campaties were OK for packers and 
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animals, no one at park headquarters could 
give him the information.” 

“Well, here's a copy. The regulations 
haven't changed in two years;" Nash said, 
handing mé a typewritten sheet, 

“Thanks,” | said, a5 I scanned both:sicles, 
“but where does it say anything about Sap- 
phire Lake ora 17-mile stretch of trail being 
closed to grazing by packtrains with saddle 
horses?" 

Nash searched long and hard for words that 
weren t there. 

"Why docs the park discriminate against 
packers and horseback riders?” [ asked. 

* Minimum impact on the wilderness is our 
goal. Stock wse affects the land more than hik- 
ér use, 50 we limit grazing in certain areas." 

“Packers helped build this trail,” [ coun- 
tered. “Dan't they have aright to continue the 
tradition of the Old West on public land?” 

“ve heard that argument many times, and 
it doesn't hold up,” Nash replied. “As a hiker 
once told me, ‘Slavery was once traditional, 
but if slaves had built the Muir Trail, we 
would not continue that traclition today.’ ” 

Ronald Reagan rode a horse onto the Muir 
Trail as governor of California in 1972 to 
announce his administration's opposition ton 
proposed trans-Sierra highway. Over break- 
fast one morning adisgruntled packer remind- 
ed me, “Do you think Ronnie would have 
done that if be had to backpack? The rangers 
who want to kick us out forget that wilderness 
docsn"texist ina vacuum, The political side of 
wilderness is just as fragile as the land. Not 
every American wants wilderness, A lot of 
people think their tax dollars are keeping these 
lands pristine so that a rugged few get to have 
free vatations. 

“We packers are the safety valve. We gunr- 
antee access for everyone. Last week | took a 
man recovering from a stroke onto the trail, 
He fell off his horse a couple of times, but he 
loved the trip. I’ve taken blind groups, fam- 
ilies with little kids, people im their 80s, and 
people who simply choose to be around mules 
rather than try to be one themselves. Access 
for the disabled is law in the city and in many 
parts of national parks. To kick us out of here 
is to risk the whole concept of wilderness as we 
know it today.” 

Steve Roper, author offhe Climber's Guide 
tothe High Sierra, sums up his view eloquent- 
ly: “The Sierra is eminently suited for walk- 
ing, and except in very spectal circumstances, 
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Like d pedlogic soccer ball, distorted by the author's wide-angle lens, volcanic 
columns as high as 60 feet intrigue a hiker at Devils -Postpile National Mormumnent 
Nearly 100,000 years apo basalt powred from a vent in this valley and cooled to form 


polygonal coltiomna. Glaciers later sheared off the tops ond polished the surface 


it would seem indefensible to mde a horse o1 
lek aomule take om 


f 


helonZings into a Semi 
Perhaps the day will come 
When pmassive campaion will phase out pack 
train once and for all 


Weeks lndee | mit mth 


Inve Wationn! Forest ane Lapel le ) Robertein, a 


Ermmie Dedgraff ol 


Po PTTL [beki TE ric resent Feereaction cil Wcet 
for sterra wetional Forest, When l broughtup 
my problems tray eling with stock, Robertson 
aid, “In the wotonal Forest we co 
things differently from national parks. Dlike to 
think we have better communication with out 
packers, but we're also guilty of not consider 

Ing the daily mtervals between camps that 
Whur Trail parties need to maintain when we 


clase meadows to prevent overgrazing. Lhd 


Sterra 





weil have ATi probleme Lin my ares 
ii ta re | instar rect. a 
When t walk the tras, thre 


COuUNnLEYSsicl Ap hO ars (ust As weilel in & national 


but tell me more about 
those differences 
forest widerness as when | cross into a nation 
Hf park wilderness, but behind the scenes you 
seem to be quite difierent 

Phat": “Parke 
are under the Department of the [ntertor, anc 
the Department of Agricultar 
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night,” Detoraff agreed 
Wwe fre under 
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Fark rangers fia lurisdichon, but we 
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Wardens dao thai Hunting 
and guns are banned in parks but allowed 





EAM (Lows 
in: forests.” 

“Come to think of it ‘YT ciel 
have wildtife come right into camp several 


I mterjected 
mes in the parks bot never in the forests" 
“Dr not surprised,” DeGraff continued 
“and you probably saw more rangers there 
[rath }" te TAN EeTS Le MOT EnRIOTLEMenL ofl 


ented. We put 
and site restoration. Every wilderness ranger 
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Robertson added, “The parks use 
trail crews for major work, but the Forest Ser. 
‘adopt-a-trail’ policy. We've got 
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intenmsity, 


conditions, availability of manpower, and 
other variables inte consideration.”* 

“And then there're helicopters,” Robert- 
son continued. “We use them only for emer- 
gencies. The parks often use them for routine 
tasks such as moving crews doing trail work.” 

“That's a far-reaching difference,” | com- 
mented, “T know that-backcountry rangers 
along the Muir Trail in Setyuoia and Kings 
Canyon Parks are sometimes flown in and out 
with their gear, but there's a temptation to use 
choppers to deal with wildlife too, Do you ever 
use them to relocate ‘problem’ bears in or out 
af the wilderness?” 

“Nope,” Robertson answered, “but I 
wouldn't be surprised if some of the bears that 
destroy food and packs and people's dreams 
along my part of the trail started their careers 
in car campgrounds in the national parks.” 

Bill Tweed of Sequoia and Kings Canyon 
National Porks confirmed Robertson's suspi- 
cions, Over the past two decades, several park 
bears have become frequent fliers; courtesy of 
the National Park Service. A few have re- 
ceived one-way tickets to the Muir Trail, Cin 
June 27, 1987, a mother bear with three cubs 
was flown inte Goddard Canyon. “We moved 
the bear against our better judgement,” Tweed 
explained, “because we hated) to destroy this 
beautiful wild animal that bad become cor- 
rupted by campers and their easily obtained 
food. We hopid that the cubs might grow up 
wild, and we took a chance with them.” Un- 
fortunately, the bear family soon wandered 
into Sierra National Forest, and the mother 
was killed. 

"We have largely discontinued bear reloca- 
tions,” Tweed indicated, “because bears sel- 
dom stay put. During the past decade we've 
come to the conclusion that relocation fs an 
ineffective long-term management soloution 
for mest problem bears.” 

Another kind of nerial relocation is having @ 
far more positive result. Only about 300 rare 
California bighorn sheep survive in the High 
Sierra. Many of the animals summer near the 
Muir Trail in Kings Canyon National Park 
and winter in Inyo National Forest. On a 
sunny morning in March, I joined a group of 
biologists and veterinarians from the Califor- 
nia Department of Fish and Game, the Forest 
Service, and the Park Service, who had come 
together to capture bighorn for relocation to 

"See “Yellowstone: The Fires of 1983," by David 
Jeffery, in the February 1989 magazine 
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the Yosemite region, where diseases spread by 
domestic sheep had killed most of the wild 
specieseven before John Muir arrived in 1868. 

We set up nets on a steep hillsicle and wast- 
ed. Soon a helicopter appenrec| barely above 
the ground with a charging berd of bighorn in 
front of it. Kleven animals were caught in the 
nets and transplanted toa canyon with good 
winter range just east of Yosemite, where they 
joined 22 other bighorn, animals transplanted 
two vears earlier and their offspring. As the 
herd grows and expands its range, Yosemite 
Visitors May once agoin see bighorn standing 
tall against the sky. 


¥ FONDEST MEMORY of the Muir Trail 

is an experience | thought was no 
longer possible in today’s Califor- 
yA nia: Back in 1919, along the upper 
Fish Creek region a mile above the present 
Muir Trail, a well-known Sierra historian 
named Francis Farquhar saw a “particularly 
beautiful peak that towers above the head of 
the cafion like another Matterhorn.” 

In un article, he proposed the name Piscator 
Peak, meaning “fisherman's peak,” because 
ofits position above Fish Creek. Although sev- 
eral other of Fargqubar's place-names are in 
current use, maps show this peak as unnamed, 
Unaware of Farquhar's article, ] spotted the 
cheer, 900-foot north face of the peak on my 
winter ski trip, noting itinimy journal as a pos- 
sible summer climb. 

On an August day tn 1983 three friends 
joined meto climb the steepest side of Pisentor 
Peak-using ropes and hardware for safety, Al- 
though Lexpected the peak to have had count- 
less ascents from other directions, | found no 
indication of human presence at the summit. 
As! gathered a simple pile of stones and placed 
them on the top, [ thought about my mother’s 
party doing the same thing on the summit of 
The Hermit six decades enrlicr. 

Thet.acistinctive, [1,343-foot mountain in 
California remained unclimbed until 1988 isa 
testimonial to the continume wildness of the 
John Muir Trail. oO 


Time for reflection: At dawm a 
twin titorne— Mount Ritter at 
Banner Peak. The Sierra, Muir 
proclaimed, should be called 
“the Range of Light.” 
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By BART McDOWELL semon assistant eprron 
Photographs by O. LOUIS MAZZATENTA 







ITH WISDOM and hospitality, a former 
President of Colombia urged his official 
visitors to see the antique city of Cartage- 
na de noche y en coche—a rhyme in Spanish, 
“by night and by coach.” 

Romantic notion, and more: This fortress city on 
the Caribbean is a world heritage site, as designated 
by UNESCO. Like an aging beauty, Cartagena best 
recaptures her voluptuous past in the dim light of 
candles and coach lamps. To the cadence of horse 

3 hoofs, on streets so narrow 
that balconies almost 
collide, visitors sce baroque 
' facades and castellated bas- 
tions... ashadowy, lived-in 
museum with street life and 
laughter and the gossip 
of history. 
And what history. Asa 
’ guardian of Spanish sea-lanes 
| for Peruvian silver and 
I gold, Cartagena became the most important 
port in the New World, a storehouse for provi- 
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Mirrored in a street slick sions and treasure and a fatal temptation for 

with rain, a hired coach ittease 

stands topsy-turvy before Now, by day, new parts of the city sprawl wide. 
a: San Pedro Sunbathers, basted with lotions, carpet the beach. 
refined pimnbebctirers Vendors sell raspados—shaved ice with syrup—sea- 
colonial quarter of this a | | 1. fe: 

chia rane Secon shell jewelry, and garlands of fishy iguana eggs. 
historic Colombian city. seat | 
A key port of the Spanish Colombians from Bogot4—cachacos to the local 
Main from the 16th to the folk—come here “so they can stroll the streets in safe- 
18th centuries, Cartagena ty,’ a young policeman says proudly, “Here people 
proudly preserves the make love, not crime.” So growing Cartagena bus- 
grand structures of that tles, newly noisy with half a million people. 

bypone ena. Some 70,000 still live within the old battlements. 


And each afternoon they await “that hour of mysteri- 
ous flourishing,” as poet Guillermo Valencia called 

it. Like an unlucky ship, the sun slips abruptly into 
the sea. A strong, steady breeze blows in, rattling 
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of the day, But once the 
sun has set, breezes refresh 
the city, and the streets fill 
with pedestrians. Friends 
talk over tall iced drinks. 
Lovers look for a quiet cor- 
ner. Dancers step to Afro- 
Colombian folk tunes 
called cumbias. And, dur- 
ing the annual Caribbean 
music festival in March, 
feet tap to spicy salsas, | 
merengues, calypsos, and hr 
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First hint of dawn finds a 
fritanguera, or food ven- 
dor, stoking the fire of her 
grill, Across the lagoon 
looms the fort of San 
Felipe de Barajas, monu- 
ment to the might of the 
empire that directed Car- 
fagena’s destiny for near- 
ly three centuries, 
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almond leaves, whipping up whitecaps. Winds that 
once filled the sails of galleons now deliver the city a 
daily second wind. 

Shoeshine boys near the old clock gate fold up their 
kits. Codgers sit on park benches donated by politi- 
clans; stencils promise “deeds not words.” The buy- 
ers of lottery tickets visit their bookies at El Perro to 
collect winnings or consolation, 

On the Street of the Consulado, I visit a man 
described as a curer, a sorcerer, or, as he prefers, 

a “spiritual counsel." His copra-scented office is 
crowded with jars and one human skull. For some 
years Jestis Meza has fashioned amulets and come to 
know his neighbors in a special way: “Other towns 
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have more culture. But people here have the instinct 
for happiness.” 

And an instinct for history. A disparate crowd of 
men—courtly, phlegmatic, young, old— meet as 
members of the Society of Public Improvements. 
They are preservationists and historians, here to take 
refreshments, plan city projects, and quarrel politely. 
The dean is clearly Don Donaldo Bossa Herazo, a 
white-clad, white-haired octogenarian, big as a 
Buddha. He speaks about fortifications and dates: 
“Remember what Arnold Toynbee said when he saw 
our walls; “South America does not speak English 
because of this!’ ” 

One member mentions “the matter of flowers 
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on balconies.” Purists feel that a fortress city should 
be “more like a barracks.”” Others sigh, sneer, roll 
their eyes. 

Everyone agrees on one point—six years ago a 
Jacob's ladder of telephone and power lines was final- 
ly buried beneath the streets, “like dentists’ work.” 
Now the old city has become a favorite location for 
motion-picture companies. 

Indeed, here the dimming past seems cinematic. 
se itece Biel <eie hice 
in this house. They 
called him sir, but 
he was a common 
tet ae Diese B Blaser ites) 
tells me. He scorns 
the privateer who in 
1586 took the city and 
held it for hand- 
some ransom. 

Pirate. Local folk 
use the word to refer 
to all acquisitive 
invaders, including 
Commodore Charles 
Wager, who brought 
his squadron of four 





British ships in 1708 to 

stalk a Spanish treasure convoy. In a wild sea Imposing portal of the 
battle fought by dark of night, Wager’s guns hit Palace of the Inquisition 
the great Spanish galleon San_José. The powder dwarfs historian Donaldo 


magazine apparently exploded, and the ship sank, as Bossa Herazo (facing 
one witness said, “in the short time it takes to pray a page). The building — 







credo.” The human loss was calamitous: ‘‘no more is Bett example 
Men saved . . . than 17 out of 7 or 800,” according to etal rete 
the official London Gazette, or, as others counted, 11 nal with power over most 
out of 600. of Spain’s Caribbean pos- 
sessions. Nearby, a vendor 
——— REASURE was another matter: perhaps sells snacks by the origi- 
ahacpirtilttese! gold pesos, seven million sil- nal city wall outside the 
" ver, and the private wealth and jewelry of oe of San Pedro 
passengers. The modern value could be three chi 
billion dollars. 


And where is the treasure now? Maybe 30 miles 
outside the Cartagena harbor at a depth of 750 feet. 
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lessed with a 
superb har- 
bor, Carta- 

F gena became a 

strategic strong- 

| hold and center of 
trade in Spain's New 
World empire. Founded in 
1533, it provisioned the 
ships that collected the con- 
tinent's wealth and distrib- 
uted goods from the mother 
country to the colonies. 
Many tried to take this 
prize. Francis Drake suc- 
ceeded most dramatically 
in 1586, holding the city 
for ransom. On a Spanish 
map drawn five years later 
(right), his troops advanced 
on the city down the Boca- 
grande peninsula, where 
hotels and condominiums 
now rise (above, at top). 
With Drake's departure, 
work began on a system of 
forts and reinforced walls. 
By the time British 

Adm. Edward Vernon 
attacked in 1741, silt had 
blocked Bocagrande, the 
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bay's wider mouth, forcing 
him to enter the Bocachica 
passage (facing page, at 
night). Vernon —for whom 
George Washington’s 


home, Mount Vernon, was 


named — withdrew after 56 
days of fighting; a medal 
minted in England inaccu- 
rately pictures the surren- 
der of Spanish commander 
Blas de Lezo (right). 
















Bisa 
and jaguar from the pre 
Columbian Sind culture. 
Seven miles of stone wpe 
60 feet thick i in spots, still 
encircle a hundred- block 
ares of the old cl, 
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“The gold can be precisely found only in 





seen “many old sailing Seeking 

g the coral reefs . . intadi good 

condition . . ..” their sails intact “as if 

they had sunk along with their own 

” space and time. . . .” The boy has iden- 
tified the San José by gold letters 
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tion of Nobel laureate Gabriel Garcia 

in his novel Love inthe Time of Cholera Garefa 
irquez worked as a news reporter here dur- 

ing the late 1940s. What better place for learn- 

ing the arts of magical realism? 
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soit taishice is lenatlaee A quieter group, two old 
women and a dutiful young man, walk toward the 












, trimmed cathe- 
| dral in the heart of 

town. High officials 
and wealthy merchants in 
this district by the harbor 
built houses influenced by 
the architecture of sowth- 
ern Spain. Residents watch 
the world go by from their 
roofed balconies, urhich 
deepen cool daytime shad- 
ows cast along the narrow 
streets. 

Still under construction 
when damaged by Drake's 
cannon, the cathedral was 
repaired using the original 
plans of 1575, Alterations 
in the early 1900s added 
the bell tower and a stuc- 


506 




















The soft notes of a Spanish 
guitar create a mellow mood 
at Paco's, a bar popular 
with tourists and locals 
alike. Outside the empty 
Convent of Santa Clara 
young parents share a light 
moment (facing page). Pro- 
jected renovation will make 
this 17th-century building 
into a hotel, returning it to 
the mainstream of a com- 
munity that throbs with life 
among cherished reminders 
of its past. 


Church of San Pedro Claver. The bones and tooth- 
less skull of the saint himself lie below the altar, gro- 
tesquely benign. When Cartagena had the largest 
Caribbean slave market, Father Claver styled himself 
“slave of the slaves,” caring for the sick, baptizing 
blacks by the tens of thousands. 

Near the church, impious couples stroll toward the 
city walls, brightly lit with amber floodlights on the 
outside but shadowed within for amorous privacy. 
Lovers call the wall's 
miches stone beds. 

On the waterfront, 
barges and coastal 
sailboats are tied 
up with cargoes of 
bananas and hard- 
woods. Sailors prowl 
ashore, some on Half- 
moon Street with bar 
girls from the Hotel 
Tropicana. Policemen 
patrol the middle- 
class barrie of San 
Diego, where families 
have pulled their 
rocking chairs onto 
the sidewalk, the bet- 
ter to visit; their youngsters play games of fapita with 
bottle caps. 

A roar goes up from the old bullring, tonight used 
for boxing. In the fancier restaurants late diners are 
finishing their locally famous coconut desserts, Resi- 
dents are winding down, turning off television sets, 
putting youngsters to bed. 

Soon the garbage trucks will begin their rounds, 
and sailors will head for their freighters to catch an 
early tide. Taxi drivers have begun to wash their cars, 
and newsboys deliver the morning El Universal. Fish- 
ermen at La Boquilla are hauling in their catch, and 
bright-painted chiva buses bring maids and kiosk 
keepers to the Bazurto market. 

The dark sky turns pale as milk, then red, and, as it 
has for four and a half centuries, another day begins 
for Cartagena, 
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Cries for Help 





MOLTING WING FEATHERS give 
the adult (bern o somewhat scnolty 
Oppecrance in winter bul are a 
healthy sign of the bird's upoom- 
in! Snr iii migration terthwaird 
This particular loon, howevdr, 
wis Atl miitine heoihy in 
Mitra. Batrenniely sick, tf wis 
four by a stroller of Creacent 
Beoch on Florida's Atlantic coast 
Barely alle to dive—-let.alone 
flv—it soon lied, possibly the 
victin ofa ntyeterious ailment 
previously observed qunang leon 
on the state's Gulf codst. Some 
BcLefiiists speculate thar mdr 
cuEyY pototing may be to blame, 
since high lewels of the metal 
eve heen four in nest of thre 
afflicted tirda 
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AST SUMMER IN MINNESOTA I was staving with a friend 
near St. Poul. From herdeck ona hot July nieht we could see 
the lights of the Twin Cities, a busy metropolitan area 
with more than two million residents. At three o'clock im 
the morning something alerted me, and I shot up in 
bec ancl listened. Nothing. | lay down again, certain 
L had been creaming 







were ductting. Over and over they cried their antiphonal calls. 

Three loon pairs had territories on nearby lakes. Any one of them 
could have awakened me during the nieht, Were they telling the 
world they owned a lake? Or were they calling for help 

Few areas take better care of their loons than Minnesota, which 
has even named them the official state bird. Yet my 20 years of 
stidy of the beautiful commen boon leads me to conclude that they 
ure birds in dire distress 

Loons by the thousands patrolled lakes in the northern ther of 
states when the first European settlers reached those shores. Today 
they no longer recularly breed as far south as Pennsylvania, Ohio, 
Indiana, Wines, lowa, or northern Calitornia. And of the 14 states 
where loons persist, it often is as mere handfuls: 20 breeding aclults 
in Massachusetts, 28 in Vermont, 302 (and happily increasing) in 
New Hampshire, 314 in New York, 2 in Idaho, 8 in Washington 
Ol the lower 48 states, only Minnesota has loons in abundance — 
10,000 loons for the “land of 10,000 Inkes.” Today most loons sur- 
vive In Canacda and Alaska, where perhaps half a million summer, 

Gunners were the first to assail the reclusive birds, approaching 
by boat to shoot them for target practice before they dove or wan- 
tonly shooting them along 
fivwavs as they migrated, 
More recently other prob- 
lems have beset them. Our 
fondness for lakes as recre- 
ational retreats has led us 





to encroach on their habi- 
tut. More insicdiously, sub- 
tlhe but lethal pollutants 
threaten the birds’ health 
and reproduction, 

Qur invasion of loon habi- 
tat bas been unintentional 
but relentless, Over the dec: 
ades vacation cottages and 
marinas have encircled loon 
wWalers like nooses, evicting 
the lakeshore nesters. Corm- 
mercial trap nets take their 
toll of the fish-chasing birds; each year more than 300 loons perish 
by drowning in the Great Lakes during spring migration 

Man-made reservoirs have expanded loon habitat, but at a cost. 
Where flood control and power needs take priority over wildlife, 
Nuctuating water levels inundate nests in some years and leave 
them stranded high and dry in others. A four-year study of this peril 
has been funded by Willtam Bantz and F. Michael Tucker of the 
Mercer Companies, whose new hydroelectric plantis on Stilhwater 
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LURED TO THE SHORE primarily 
for mating and nesting, looms 
sper most of their time on water 
Urine @ quiet courtship in which 
a suitable nest site te corefully 
eelected, they clamber awkwardly 
onto Lond to copulate (above) 
After munting, the fontoale rests for 


afew minutes before rejoining her 


mate in the water. Within « few 
days site will lay her clutch 
usually a pair of eggs. 

Lindeterred by o lote aprine 
snowfall, an adult [oon in Wye- 
ming (facing page) consclentious- 
fh tncubetes ite clutch. [nthe 
far northern parts of their range, 
[owns often must begin mating 
and nesting before the snow has 
melted, inorder for the chicks fo 
mitre ennourh to be able to fly 
aay of Mrigrition time 
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Barr reported that loons with heavy concentrations of mercury cde- 
fended their territories less vigorously, nested less frequently, and 
deserted their nests more often than other loans, 


T GUARBIN RESERVOIR in the hills of central Massachu- 
setts, loons breed again after abandoning the state for 
nearly a century. But the site of their comeback con- 

trasts sharply with the pristine waters they once fre- 

quented; today acid precipitation joms mercury 
aricl other contaminants to plague all wildlife m the nearly 40- 
square-tile lake: Thesituation may have bren set m motion aéear- 
lv as 1946, when the reservoir was flooded 
to provide drinking water for Boston 

Several towns were razed, and their n- 
mains— ine luding the debris of woolen 
mills, carriage and paint shops, Lanneries, 
andl a silver-plating business—were eén- 
gulfed. With the action of water and tacte- 
nia-on the chemicals and metals of those 
commercial operations, many scientists 
suspect, dangerous potions began to brew 

From above, meanwhile, acid precipi 
tation pelted the water surface, releasing 
its bercen of windborne sulfates, most of 
which had begun as sulfur dioxide eris- 
sions from power plants in the Midwest 

By the early 1980sscientists noted that Quabbin lake trout repre- 
duction had declined, fewer stocked rainbows were surviving from 
year to year, and smelt in adjacent spawning streams were repro- 
ducing at lower rates, These problems are consistent with the tn- 
creasing acidification of Quabbin as recorded for the past 40 years 
by the Massachusetts Division of Fisheries and Wildlife 

Swecish stucies in 1969 firstlinked the deadly handiwork of actd 
precipitation with heavy metal pollutants. Rainborne metals 
readily dissolve im acidified waters, prompting the rapid release of 
metallic ions that convert into forms toxic to living organisms. Al- 
though all the evidence is not in, there is reason to suspect that a sad 
and complex cycle is under way, 

Loons will continue to come and nest at Quabbin every summer; 
that is the way of loons. They will continue to preen and bathe m 
(uabbin waters and cat contaminated fish. I fear that the loons of 
Quabbin and of northern Ontario, and perhaps loons throughout 
ther range—like the mercury-alflicted Mad Hatter of dice’s Ad- 
ventures in Wonderland —are having their nervous systems literal- 
lyerocded. ‘The compound interferes with neurotransmitter release, 
thereby short-circulting brain functions involving coordination 
and vision. The result, T believe, 15 that the looms’ ability to catch 
fish deteriorates, along with their ability to rear two-chick broods. 

At my study site in New York State I have seen second-hatched 
“loonlings” die of starvation; it is pathetic to watch. The smaller 
chick moves farther and farther from the family group, is not fed, 
and finolly disappears. One dead seven-week-old bird weighed 
just 12 ounces; it should have weighed five pounds or more 

A corollary to the Quabbin story plays out cach winter on the 
Gulf coast of Florida. Laurence Alexander, while a field worker 
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with the Nature Conservancy, founda‘dead loon on the beach of 
Dor (sland in the winter of 1983. Soon he found more, and the total] 
eventually cimbed to about 7,500. Tests in federal laboratories 
showed! that most of the loons carried high mercury concentrations 
In their tissues, but scientists declined to name mercury as the 
definitive cause af death 

Alexancler has continued to monitor the Gulfcoast loons, finding 
thousands of dead adultseach year. Alovost invariably theempcimt- 
ed bodies suggested starved birds that could not feed properly 

Cin the waters off Cedar Rey he showed me list 
ing dives that lasted only three to five seconrls, brief indeed 
comparcd with the 40-second 
plunges of healthy birds. These 
Weakened loons would be tomor- 
row s-victims 
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Handicapped in their quest for 
AWImMming prey, Alexander's loons 
Were attempting to subsist on 
slow-maving crabs. But crabs af- 
ford little nourtshment for the en- 
trey ond time expended on their 
capture. This is especially costly in 
the winter, when loons need extra 
resources after the long flight from 
the breeding grounds, for molting, 
and to endure frequent storms. In 
stead their weirht is halved oreven 
quartercd, molt is delayed, and 
Lhewsancs cle 

AS RuUMaAn encroachment near 
nesting s1tes threatens the birds 
reproductive success, loon lovers 
are joining forces to assist, | went 
to New Hampshire to observe a 
bond of volunteers sometimes 
known as the Loon Rangers. 

“Loon patrol calling Loon Pres- 
crvation Committee. (ome in, 
please, radioed Jane Irwin, 
tanned, determined, and con 
rerned about New Hampshire's 
loon population, As she has done 
for the pest 12 yours, Jane was 
cruising the waters of Lake Winni- 
pesaukee to check nesting loons 

She had just founda bird swim 
ming close to shore and, raising her 
biniculars, found its mate nearby 
on a new nest. Tt was the exact spot where committee volunteers 
had cleared excessive brush and replaced it with piles of nesting 
maternal. Excited by the success, Jane was now sending a request to 
biologist! Penny Porath for help in roping off the nest site. 

Penny soon pulled up in her Boston Whaler, its bow filled with 
signé-saying LOON SANCTUARV/KEEF OUT. She placed three of the 
ens around the tiny island with its new loon residents. 
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nny monitors the behavior of Lake Winnipesaukee s io 
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while Jane organizes volunteers for two-hour shifts every weekenc 


to guard loon nests-or chicks. These efforts have paid off. New 


1 i; ; 1 y " ; z z =e 1 i 7 ee ! oy ‘d 
Hampshire s loon population rose froam2/lin (97h to4iZ in 19Sss. 


(ther volunteers can be found inmany parts of the United Stati 


und (annkdsa, One of the newest and most cedicnted groups is 


the Loon Lake Loon Association in Washington State. founded in 
Fe La LHNnCermecl resi lenis this Ofranizanon SDONS0TS iN ANT HI 
Loonsday walk, sells loon sweatshirts, makes and launches arirh- 
ial lands for nesting, and hopes that loons will someday return 
neston Loon Lake. Rut though at benst four pairs summer in Wash 
tnivion, loans have vet bo return to their namesake lake 
Nowhere 1s (here more enthesiasm for loons than io Vonnesote. 
Shops offer loon T-shirts, loon carvings, loon thermometers, loon 
reinigeritor marnéts, loon wind chimes, loon moabiles, loon 
coffee mugs, loon pesters, loon-calling contests, loon balloons 


nid coon there will even be a loon chopome center. A mall that will 
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lake up an entire block indowntown Minneapolis will, when com- 
plete, be christened Gaviidac Common, honoring the scientific 
family name for loons: 


"NGAINLY AND AWKWARD on turf, loons are murvel- 
ously built for the water, With relatively small 
wings, they seem like feathered seals underwater, 
where they twist, turn, and pivot faster than most 
fish, ther chief prey. Their powerful legs are com- 

pletely enclosed within the body, only ankles and feet protrude 
Heavy bones, not honevcombed with air sacs as most bird bones 
are, further equip them to be agile divers and strong underwater 
swimmers. 

Loons rely on superb eves to locate their food ancl pursue it un- 
derwater, Prowling for fish, a loon slightly submerges its head and 
slowly turns it from side to side to look deep into the water in a 
unique behavior termed peering, 
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The world’s population of half a 
million coruon boone ren pes 
from the North American Arctic 
to the Gulf of Mexico. After win- 
fering in codsiil woters, loons 
migrate to northern Oreeding 
grounds in April; they are tought 
to follow the fat TLgration routes 
shown in red—in reverse. The 
birds noe longer repuiariy ¢ brevet 
aa far south i Pennsylvanin, 
Ohio, Indiana, [lionois, Towa, 
or northern California. Lake 
acidification hes resulted on fewer 
fish, the toon's principal food. 
Afore insidiously, tincreases the 
rate ot which mercury in ponds is 
transformed to a toxic form, the 
poisonous methylmercury enters 
the food chain and is eventually 


ingested by the loon. It attonctes the 


bird's nervous system, hindering 
its abtlity to feec ond reproduce 


RARELY SEEN UPRIGHT, the [oon 
rust periciicnily raise iteelf to 
furn ise ORES ' ee incubating 
them, Devoted parents, both. mule 
and ferrite’ fon shine icubation 
duties for some 26 days before the 
chicks hatch. Orcoosjonatly loons 
will daggedity—and indefinitely 
attempt to hatch o foreien shgact. 
Gch as quecishell or arege- 
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Swit and powertul fliers, loons have been clocked at more than 
75 miles an hour during sailed fHon-to-and from wintering grounds 
along the Atlantic coast. About two feet long, with a wingspan 
measuring as much a5 five feet, the §$-to-14-pound birds show acru- 
ciform shape when they fiy with necks outstretched. 


HE BREEDING SEASON for loons begins in April 
Courtship IS Quiet as Murs Swim Side lv side on their 
lakes, nod their heads periodically, ship underwater 
for brief cives, and finally climb ante shore to mate 
and builct-a nest at the lake's eclge. Here the birds 
have quick access to the water. Same 
pairs have a favorite place where they 
mate and eeuats nest; others mate at 
several locations and finally choose ; 
nltogether citferent spot to nest 

Par members share the nearly four- 
week cark 








Incubation of two ouve 
As soon as the chicks’ black 
and fluffy, 
loonlings inte the water and force them 
, part of 


This maiden Vovage ec 


brown ecrs 
qown is ary parents lure the 
to swim close by the imprinting 
process. carries the 
family as far asa quarter of a mile as the 
adults seek a quiet, 
serve the family a&a nursery 

Fortwo weeks after this test chicks are 
permitted to ride parental backs, insu- 
lated from chilly waters and secure from 
underwater predators. The chicks de- 
mend on their parents for food for nearly 
three months before they periect their 


skills 


ariult-chick relationships: 


sheltered cove to 


own Dishing 

To study 
Michigan University 
student Gary Dulin spent mast of his 
suminer days in a muskrat-house blind, 
floating on one of the lakes on Beaver 
Island in Lake Michigan. He discovered that éven tiny siblings 
[ought fordominance. But the first hatched always won, becoming 
what I call a boss baby—the first fed and the inevitable survivor tf 
only one chick fledged. 

Though loons are water birds, they are not true waterfowl, asep- 
arate category that includes only ducks, geese, and swans, Numer- 
ous differences in skeletons and musculature distinguish the two 
Eri [rs ELT VET Bt 


Central graduate 


them the fact that loons, unlike waterfow!], cannot 
walk well on land. Loons represent an entire order, the Gavii- 
formes, and have noclose relatives. [n acicdition to North America, 
the common loon (Gavia tomer) occurs in small numbers.in Ice- 
land and (areenland, four related species breed in more northern re- 
gions af North America and Eurasian 

Loons fascinated the early residents of North America and their 
descendants. The Inuit, or Eskimos, still use loon skins for orna- 
mental dress. Mang, the name of an Ojibwa clan of the western 


Great Lakes, translates as “loon” but also indicates “brave” or 
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SURVEYING THE WORLD hireuign 
day-old eyes mew ly ftir 
chick (top) peeps hopefully for 
food. 4 ‘loonling” hos 
shirthed to poke a hole throweh 
Sheu, using tre egg tooth On its 


second * 


bi ince each chick hes botched, 
thie white dee membrane arid 
pieces of eggshell are tidily carried 
off by one of the adults (above) 
and dropped into deep water— 
perhaps becouse they might at- 
TTte 


tract predarors fo the nest 


chicks will remngit cepende nr on 


their piirernite until they are three 
months od 
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spectacular display of territoarial- 
i, ont ddinlt loon Aops tbs wins. 
pounds tts-feet, ond churns up 
pony, Loons arrive promptly in 
the spring to stoke thiaeir cloims An 
new aja ani edie ok (re Pe GLEN 
fo repel intrinters, be they ducks, 
fUCSE iby felfews lio Ware \Viaties rom 
wear to vear, poss for fife, the 
Wil waitoolly retu eer sprig 
fel the SATE fae. OTten PecLamn ri 
ter fornier nesting site 

A mated pair (bottom left) tah 
a tranquil! swim before ni ffing, 
the mile, on the left, appears to 
be vawriing. A chick rides. pigey 
back ong parent (bottom right) 
Rept wirm betaien the wings and 


fm y 
aio a 


Ake iran wAderwifer pre 
(hicks fon fiat from firth, teb- 
bing about tthe cittle corks 

hits adit (aan (ssped a hwea 
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“oroud.” Mang lewencds say loons are special messengers of the 
rods, eedowed with magical powers 

Indeed, in the early time when. all was water, the (oreat Spirit of 
the (ibwa asked ilacreature would dive to the bottom and bring 
back mud—so there could fe land for animals to walk upon. The 
otter, the beaver, and the muskrat dove, but cach failed. The 
Great Spirit appealed to the loon, who. dove deeply and returned 
with mud on his feet. The effort earned him the tite Loon Who 
Whade the World 

ine of my chiel interests has been loons remarkable ability to 


Vocalize. Calling primarily at might, when winds are gentle and 





sound carrie: far, they communicate with four basic sounds: hoots 
Was, (remolos, and yodels 

Moots are short. single notes—contact calls that the birds Wee lo 
Kecp track of one another when in groups, Long, piercing wails 


hiuntingly similar to woll howls, are used to SuMnMmon a mate or to 





tell each other they wish to get together. Dremohos, which clenial 





ceneral alarin or agitation a5 danger threatens nest or chicks, peal 
asa pulsating vibrate that rises higherand higher. Thisis the loon's 
eo illed laveh—the moniacal cry that probably gave birth to the 
expression "crazy 2s a loon 

A yodel is the male's territorial call, each individual's slightly 


different from another's. | can easily identify an individual loon by 
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hie voce! andl believe the birds themselves use them as tame tars, 

Roth sequence and pitch of notes ina vorel have been recognized 
n= Important in sending information. During studies in northern 
Saskatchewan I broke a littl more of the code of loon language 
There [ played recordings of the vodels of other loons to 86 loon 
pairs. In some of the recordings the placement of accents or stresses 
within calls had been modified with the assistance of Andres Priori 
al Cornell University’s Laboratory of Ornithology. The loons gave 
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different responses bo the altered vodels, Suroesting that Api bide 


as well as sequence and pitch is important in encoding messages, 





NE NOVEMBER DAY in 
970 In Minneapo 
lis, a phone call 

came advising me 
of a loon in perl on 

Pughole Lake, 200 miles to the 

north. Dhe loon had not departed, 

Mitheauth the lake was freezing 

fest, the caller said. Knowing the 

bird bal no thance of surviving 
the winter, my husband, Pat, and 
| embarked on the four-hour 
drive—and an attemp to capture 
the loon 

On arrival we saw that the loon 
had kepta small circle of water ice 
free uy conhinucus swimming, (ur 
chances of daytime CADPLIUrEe Were 

slim, but that night we shined a 

lnht in the birds eves, a technique 

ve had used to capture loons fot 
banding. Pat caught the loon al 
most tmmerietels 

SO Wonder the voilne gray bird 
hacl not migrated, Feathers had 
not alioned properly in her right 
wine, and she could not fly, Dur 
me the long drive home in the clark 
car, the loon did not make «sound 

I named her Puglet, a variation of 


He 











ake 's name, a. 

Tins was the first time I had : 
brought nioon home, and [wasexcited. The first night] placed 
In my closet, which was quict and dark, The nextday i moved her woter levels on ite flogting nesting 


: | if = 7 | 
ton water-filled bathtub, where [ thought she might be happier ISLE, Pate oon inicubdtes ite 


Clutch on Lokw Winnipesniker 





wer SAFE fromthe effects of chansineg 


But Puglet leaped from the tub, scooched seal-like to the door, and 
1 ; gl i] mn uit ye es 4 F “ee 
wih ta be let ou inl Far ipaire (above), Cn 
‘ ' —_ , nearby Sguam Loke another such 
Pat built a pool in the basement with @ small island fashioned we ee é om = 
mionenmcde land Le pos ttirneéd 


froma wrought-iron table with a towel draped over it. Batt dealer 4 fs ie eee = 
a (top) by the author and Kaawson 

"} Fo eee a] I La , rer 4 a ge 7 ae = i rc wir rh 1 ee ae | - . . 

Larry Schuchard came to | uel aid Wilh thouspinds of fal NCA = Wend Raider ofthe Morth 

minnowsandd, fortreats, suckers. All winter Puglet kept her fishing 


skills sharp by foraging in her basement poal forlive fish. When she 


American Loon Fune 


had eaten every one, she would call with the two-note wal thal 
loons use when thev wantto get together. Poir members use it when 


2h 
aH 
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collingeach other, parents wse tt to call chicksi! they are separated 


PERST FAMILY PORTRAIT cup oiuires ar 
| 1 . | 
bo porents seconds after caning and Puriet weedittocall ws. During that winter more than one guest 


i Ly ag i Ii ¥ - coed sth gerbe ra t =r = a m= pe i a Lil s 5 B 5 1. oo F 
LP newly GTC CeCe Oy Le was brought upright Gy wails emanating from our basement 
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oe ales Makes a rozve, we gave Puglet adaily opportunity toswim and dive for lon 
will be peeverded with ite frat “Deer j ° oe 
ect elhdy rer distantes than she could in the four-by-ercht-foot pool. | 
food, a amall fish from the adult aha ‘(aoe i 
tn | dressec) her in a bright red cog farness, with her wings coming 
On ote ter ‘ 
i aoe, al : eee ee a ee, Pe = Shrek . ~~ 
‘i tea eooen However the chick  Sirough the openings made for the dog s front lees, With along leact 
“he, bial t L, bF Ti & t ca a a ae : : 
attached toa kite reel and hooked to the harness, Puglet became my 


wil! have to fend for tiself, F 
ne | ar i rif ai) vida a | : Yr Tis CITC leash! 
i depend on the aval Lhele tightas I cared her 
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Ind T quickly found out that she could outpace me. Loons may not be 





ohility of toxin-free waters an 
i healthy environment in wrich adept af wallanz. but they certiinly can scoot [ast up a snowy hill 


ah In the spring we returned to Pughole Lake and gently placed het 


oe ee . el ow = i = od . 
Do OT, Tee, Cone perhaps Cia 
would malt her wing feathers 


Coe Pa Le CPG PEAT at the shore. [knew the youngster 
during the summer, and we hoped that this time the new ones 


would come in straight, She slipped into the lake, looked back 


once. and dove. We never saw her again 


Fig aatlasem, fi 2 hi eee mt end! | : bade ts lone lament aT 
But when the neent ss calm and & loon UNS HS long lament ove 
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qa nearby lake. our thoughts often return to Purziet and the tn 
we heeded U] 
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Protech engine and m for? peor of 70,000 ene aed ogame outer body nest-theough bor? yew or 100,000 miles. See 
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FROM THE PRESIDEN 
Vational Geography Bee challenges 
students across the United States 


THE NATIONAL GEOGRAPHIC SOCIETY 
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ast at Sterhing Middle School in Sterling. imhip, and third prize a 310,080) scnolarenip 
Virginia, Wade Toth poses a question We've been overwhelmed by the response 
Which European mountains ¢xtend from-rrance cas Mary Lee Elden, who has led the project in 
to VOSS is first vear. “We hope it will encourage teachers 
ri mnchide eeography in their curricutum, Once 
deen for ananswer. Then hits face briehtens:. STUCeniS Are €2 P0500 | it, thev cdiscover its fun. 
Phe French-VYugoslayian Range?” be offer ltcan also be challenging. Some of the ques 
beep tall tions asker! eo far Which South American civiliza 


"wo. lm sorry, that is not correct Vir. Tot] tion built the fortress called Machu Piechu? Sami 
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Noother words could wake up a 
sleepy river town faster, The arrival 
of o steamboat meant more than 
fresh supplies, [t meant news from 
the outeide world, the stuff of 
dreams! 

Today, the steambonts are coming 
Aagain—on stamps at your local Post 
Office, Just fill out and mail the 
attached coupon, slong with $3.00 
ood we'll send vou a strip of five 


beautifal commemorative stamps, 


plus a set of four Currier & Tvs 
steambont prints that capture the 
glory of these uniquely American 
boats, 

U.S. Stampa deliver excitement 
and you'll want to add the ateam- 
boats to your collection. But, the 


stamps and the gift prints will only 


bein port for a short time. So arder new: 























Bend meomy set of five mint 


iteembowt stamps (value 
BL 2G and foor Currier & [vay 
seGamboaat print FE. tet lime 
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(iter expires 6/30/89, Allow 
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December Issue 

The impressive holographic cover raises Na- 

TIONAL GEOGRAPHIC to a new level of prestige. 

Fascinated by our earth's crystal image, I can 

almost hear the sound of shattering glass. 
MARGARET M. VOLLMER 
Butler, Pennsylvania 


This cover makes it hard to forget the vulnerable 
lite spaceship on which our lives depend. 
ISABEL P. GORDON 
Greens Ferm, Connecticul 


Your vivid and moving account of global envi- 
ronmental dilemmas delivers a critical message: 
Asa global society, we must practice sustainable 
development as the key to our planet's survryal, 
Next year at this time we will internationally cel- 
ebrate the 20th anniversary of Barth Day, As we 
prepare for that occasion, it is heartening to 
know that we do so amicl heightened environ- 
mental awareness such as that reflected in NaA- 
TIONAL GEOGRAPHIC 

Jay D. Harn, President 

National Wridiife Federation 

Woshington, DC. 


The December issue t stunning, not because of 
its cover or its artistic photovraphy but because 
of its serious, sober content. Again you have 
demonstrated leadership in increasing aware- 
nese that geography 1s much more than location. 
Tt describes fundamental earth relationships 
necessary for people tasurvive on the planet. The 
issue sets this generation's goals: Stabilize world 
population, revitalize the earth's environment, 
and stop the destruction of jsolated cultures, 

RICHARD A. SANTER 

Big Rapids, Michigan 
The question on the December cover “Can Man 
Save This Fragile Earth?” symbolizes the orro- 
gance that got us into the environmental mess. 
This planet will survive because it has something 
we do not have—time. When we are long gone, 
mother earth will continue on ber path of growth 
with a new set of life-forms. Perhaps a better 
question would have been: “(Can man ¢ave him- 
self on this fragile planet?” The earth i: not going 
anywhere, we are. 

GARBY FHANCELL 

Auneohe, Howat 


There were approximately ten advertisements 
from automobile companies in an issuc describ- 
ing the harmful effects of burning fossil fuels. 
That obvious conflict closely describes the trus- 
tration I have every day. I would love to live an 
“environmentally impact-free” life. My wife 
and | tev to do all the right things, but we are 
forced into doing-some things described as envi- 
ronmentally harmful, [must use a car every day 
so] can get to my job. I need that job because I 
have a mortgage and a kid on the way. We heat 
our home with oil, My point is this: To clean up 
the world takes a coordinated effort on every- 
ones part. Tt also menns alot of people are going 
to have. to drastically change the way they live. 

BILL PHARR 

Seattle, Wasionigton 


Lam an environmental engineer. | began my ca- 
reer trying to develop better technologies to con- 
trol pollution. Buteventually it became obvious 
that this approach was not working. You cannot 
cure the problems-created by and inherent with 
technology through more and better technology, 
Qur improvements have typically been mere 
trade-offs, substituting one contaminant for 
another, We have taken the “dirt” out of our 
amokestacks only to place it in landfills where 
pollutants leach into groundwater unseen. We 
treat GUT Sewage 50 Our Waters appear Cleaner, 
but are in fact rivers of nonbiodegradable sub- 
stances and soluble materials. We can destroy 
PCBs and other wastes by incineration, but gen- 
erate Ven More toxic dioxins in the process, [tis 
all a. cosmetic cover-up. We are not making any 
real progress. 
DUANE LerrH 
Brac, Indiana 


Population, Plenty, anc Poverty 


To accept Professor Ehrlich's premise (Decem- 
ber 1988) that there i¢ an “overpopulation” 
problem plavs into the hands of those who wish 
to increase government's intrusion into that most 
private of all human acts—the conception of chil- 
dren. Only two alternatives are available: De- 
crease the birth rate and/or increase the death 
rate. Both alternatives, to be enforced, require 
that the government intrude into private lives in 
very unpleasant ways. Once started down this 
road, the only logical destination is inhumanity. 
The end of this road is already in view in China, 
Where such brutal policies as compulsory abor- 
tions and village “IUD police” have been 
implemented 

Tim SMITH 

Aca, Worthington 


Humans may be the only species that practices 
intentional birth control However, a oumber 
of species, such as the coyote, apparently carry 


National Geographic, April 1980 


EUROPE. FRoM AN AMERICAN POINT OF VIEW 
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ho Ono Gin snore You Europe quite tike American cas Aine cis tur American can take: yor te 
mon oti than ever With service io thirteen wonderful Europe cities. Including new service 
io Leon, Haunburp, Siockhotmn, wd Brusels® Plus we offer affordable Fly Aldwu: Vacatkrk rab kk 
aces ico of chem, As wells the oponrtuniry ied AAdvane” mules. Irs all designed istics 


Wall Euroa: from a potociod view thas distinctly American. 
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inti overcrowding triggers a sunciclal population 
crash. Will htuummns ch 
unthinkingly? Or wil 


destruct like the lemmings? 
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humans self- 


fT 1 
bets oF 


PAUL # 


HorTos 
Ti MOF, irra 


Alihouweh there if poverty and misen’ in am 


nation with the size and hietorical backreround al 


. . 7 a - = ' a , ' " 7 he, i 
ddwing the [ndiin family iron 


Iriel 1, Wl are 


Eurocentric, not Indian, standards. You seem to 


suite st that an ecologically sound agrarian lite- 
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twle + o backward one; ft is mot, particularis 
irom th Indian Whew pin lhe Inlian value 
system places the same emphiasis-on spiritual and 
motional wealth as at docs on maternal wealth 


While the fanniies portraved may seem poor to 
and me, they are rich in other aspects of life 
Children are a family’s wealth, not merely ae 
Income producers but as blessings who @nrich 
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Nature Conservancy 


| take great solace in knowing thal there is a 














group of peaple who have found away to wits nreservation s sake? 
corporate power and environmental conserva STEVEN P. Seipr 
tom, Thank wou for making us @iware that the Aaston, Massachusell 


SHITE Sone pa acta i Working With Whales 
HINA J Haws Se ee a a 
Lakeside, California industrial and agricultural practices are sus 
Rondonia pected” of causing cancer and high level 


tonic chemical: in the St. Lawrence beluga 
Your article on “Brazil's Impeniled Rain For , sith 
: Phe water af the St. Lawrence Rav i, COMES 


est was tantastic. | find it disturbing, however, | 
| ; from the Great Lakes, which are in one of the 

that the potential medicinal value of threatened lis ee = oe | 

‘ it wetika’ | most populated industrial complexes of the 
Hlants and animal: was mentioned numerous 

| ortel and are also the nerest dump. of ined: 
times aa chief reason for preservingthem. Doors ,.: 0) ee oe 
evervthing on this planet nas 6 iO Serve man to ROBERT PD. PERE! 

justify its existence? How about preservation fot Vte-Helene de Chester, Quel 





2 550 ibs. of eying it aut wer 
available 4-speed automatic and fuel- 
injected V-6, it moves. And with new 
anti-lock rear brakes and our exclusive 
Loe LOMO NES Pro , tio 

1989 Dodge Dakota, A pickup ina) 
class by itself Eta) 


“Sey (he powertrain limited warrinaty A ibs restrictions 
at chtsivless BUCKLE UP FOR SAFETY. 






















Hi-Tech. A.D. 


AGH today $ fierises be the lowerrses of fontornow? 
That remains to be seen. Bul Satsung audio 


products will sunely be high on evervune Ss fist 


& SAMSUNG 


lhe future of erections 


World Map 
Your publication of the world map based.on Dr 
Robinson's projection (December 1988) is a very 
exciting event. J have lived with Herr van der 
Grinten for 42 years, and with all due respect Lins 
new projection is a welcome change. 
D. Scorr LONGNECKER 
Whittier, Caaform 


John Garver, Jr., mad¢ no mention of R. Buck- 
minster Fuller's Dvmaxion Sky-Ghcean map 
Created in 1930, it depicted, as Fuller wrote, 
“one world tland tn one world ocean with no 
breaks in the continental contours and with no 
weable distortion of the relative size or shape.” 

Bitte AHALLINAN 

Helena, Montana 


While Fuller's Dymaxion mae wa considered, if 
did molvonary ourreguirement of cet wirtrnterru pi- 
ed wiew of both fond and walter; i tuleruphi 
aceon, slicing them into warecoenizable patterns 
rmandffort te map the lancdmaaces better 


Alaska National Wildlife Refuge 


The photograph of Chevron's exploratory well 
site on native land nrar Kaktowik Village (page 
B63 showsan wiitial stave of restoration work by 
(hevron., Reseeding with native species began in 
1986, but timber and insulation, used for a pro 
tective drilling pad, were not removed until the 
following winter to minimize surface disruption 
and avoid wildlife disturbance. Further reseed- 
Ing and clian-ap were under way in 1987 when 
the photograph was taken. Properestabhishment 
of native species will take several growing sea- 
sons; only a historical marker post will remam 

RocER H. SEVERSON, geologist 

Chevron USA 

Son Aoetion, California 


As the largest landhbolder in Alaska, the United 
States government finds it easy to deny simple 
rights such as hunting and fishing access to the 
oublic, while cisregarding the advice of its own 
staff when it comes to long-term degradation of 
habttat. This Alaskan ¢tancds with the Gwichin 
Athapaskan [Indians in opposition to develop- 
ment of the Alaska National Wildlife Refuge 

KicHALD RING 

Aenai, Alaska 


i LT 


Letters should be addressed to Membern Forum, 
National Geographic Mogosaine, Box 37448, 
Wortington, H.C. 20077, and should inchuids 
sender's address and telephone number. Not all 
letiers con be wed. Those Lhal ore wll often be 
edited and excerpied 


National Geographic, April 1989 
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A new standard of excellence from Franklin Mint Precision Models 
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Space Age Divers, 
Ice Age Bones 


SEE PevoOluithenery divine Pech 

| ee, a eo aemiber ttonnatanal 

Team of divers has-expoped and 

rappel lore ewan Of Wukuilln 

Sprites. Wp hie underwater cave ce 
bem in Flori. 

Kefore the divers—led by Dr, Bill 
Stunc und supporto in part bw the 
aT ecrrT | Cecngraphic Society —first 
apliahed dirwh mio. Wakulla pt rinitrt. 
only 1.0K) feet af tome! had been 
explored. By tho time they finshed, 
another 2 miles trad been pape, 
at divers bal reeched a point 3M) fece 
bolo the surlace, Bul the fullesteatoft 
the vywtern is euill iinkmwn 

Aafia por pues tl He eter wes ho 
abe quipment cesrencd bw Some. An 
irlerwater habit enabled divert to 
rehixin warmth while decompresung 
of they returned ftom deepwater 
esploratien, A. computer-contnotled 
telreathing deere tested bier pe riocts 
mp to 24 hours — permitted the immedi- 
ate teuse Of exhaled breathing eases 
erg thir back pack -berme retricather, 
Wes Skiles (below |) eaqmuncd & miasti- 
odor Bote cioacvercd durin carter 
cxplonctions This jd other bance 
were fname in shallow areas pear the 
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eee oe cooler. Experts demend the onset al | cave svitem'’s entrance “But Stone's 
A Companion La Sita inthe spring of 1488 leading | icam found other, a yet unilentifled 
for E|] Nino some tolink tttiolesteummerscrought | prehistoric bones deep inde Wakulln 


— int the United States, Novding mm Bun 
nensive rescarch is pelding impor |- aladesh, and the aboormafly cold wm- 
tot ittshghtsinte El Sime. aperid= | terin Aloske and western Camedia. 
BR ic warming of tropical waters in the The early detection of El Mitios anil 
Pacific thit can timer devietating | La Naima i on invaliible tool for lorie 
troiehd ane flerading. Schertiets ane | rane wWealher forcewsling 
finding that the phenomena ext an | ona 
| reverse; wore call i Loa Nitha 
| Typically, El Sito, like the calmm- 


Springs, too far im to hove been 
“Hhished” by naturel upheavils over 
the sins. The enimishs cy have aati cil 
in. oF homo may have camed tham 
in. wher water levels were lower than 
they ore toda 





tims (UR event tht hrotight misery 
| to places os for apart as Ecuador, 
Australia. and southern Africa (Ny- 
Tha) Gromarnc, February (os), 
umiimnces liseli with sinong webterly 
Winds alone dhe Equator, acon pons 
by warm cunning that usally arrives 
off western South Amenca around 
Chinsimes. which fed to its nam. Spain 
eh for “the Child.” Oecan Imherice 
sony collapac. aml copsial desert 
ree) under torreninl) mai thar sweep 
owiy Villages 
Scientists naw believe that between 
E] Nifios there often are La Nanas: one 
Or iwh-weor peringdls wher the sertace 
Wteno! theaaguaional Pacific heormcs 
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It seems most mid-size cars 
these days barely have enough 
room to accommodate your 
elbows, let alone a whole crew. 

But we've changed all that 
with the launching of a 
space vehicle. The new Sonata 
from Hyundai. Inside the 
Sonata you'll discover deep 
space. An astronomical 100 
cubic feet of i. Which adds up 
to more passenger room than 
any other car in ils class. 

And it’s comforting to 
know that the Sonata GLS 
comes equipped with the 
right stuff, 
Like cut- 
pile fin, 











carpeting and reclining bucket 
seus. A fold-down 60/40 split 
rear seat with 2 disappearing 
armrest. There's even a whole 
galaxy of standard features 
like power windows and 
power door locks. And an 
electronically tuned AM/FM 
stereo cassette with 6 speakers. 
We've also included an 
optional sunroof for views 
that are out of this world. 
When you're ready to 
take olf there's a fuel-injected, 
2.4-liter overhead-cam 
engine waiting under the 
hood, It’s the most powerful 
standard engine in its 


“Ser diraied int marranty dete PP yuna Miner keetice. Sout heits make wriier 








with front-wheel drive, the 
Sonata can teally fly. 

Hyundai has a reputation 
for going the distance, so 
every Sonala is hacked by our 
46 month/36,000 mile 
Bumper-to-Bumper limited 
warranty (with no deductible 
required).* Each new Sonata 
owner also receives [nee 
membership in the Cross 
Country Motor Club® And, 
hecause it’s a Hyundai, you 
can be sure it’s priced down to 
earth. 

For the location of your 
nearest Hyundai dealer call 
}-800-626-CARS. And test drive 
the new Sonata, [t's a move 
that'll sit well with the crew 
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A Memorable Trip 
for Science Teachers 


Por 10 cht Soenceetescher bt ray 
have been the ultimate Held trip 
Dhirty igh school and punpor high 

schol tewchers {rom 24 states and the 
District of Columba spent two weeks 
Lew! summer rn the Pacnhic Northwest in 
aworkhop on volcanism that put them 
selt inthe middle of the subject. Lites 
aliv: One fitch op included o bebye 
bernde inth the crater (ried) of Mount 
St Helens (GEoiarsr. January and 
December |Vkly, 

Dire workin, supp rtied tthe ha- 
ticnal Science Poundition od sche 
ules toe te repeated Tis SLi, ws 
teachers “a holistic 
nye Dovid € 

Linveraty, whi 

co-ditectathe program with Paul Harm: 
ai rH Shar wip 

Participants spond time it Mivant St 

Helens. Mount Hood, Crater Lake 

ned the Columbia River Gorge. with 
Opens. af ‘dorkiers. domi 
itiiusiry caperts, Nhe teachers receive 
COT eT woltwoaite, ipihes 


devigned to give 
view of volcansn 
of Portland Stat 


oo 


jar ar 


See Tne 


y jets 
menage. ane) bependcs for wac i the class 
rec anal nih! alec inecerparrate: vend 
they have learned in presciiatierns bo 
Uae pea ToD 


Lawn Study Offers 
Political Fodder 


hich clo vie prefers newt, term, 

corefully manicored frect livwn 

oro bets orderly front yard filled 

wih a wile temely of treet, bushes 
ind shore | 

Are yi. panes) 
Tinea t 

le there a connecthin beberen these 
two questions Yea, according bo BeoR- 
rphor Rogers. Uirich, how of Temas 
Ae Ad Linversitvy. Ulrich and Thomas 
b Universiay of Delaware 
praduate student, audiad 64 pairs at 
ned rhhortnge Iron ae Ye it 
ming, Dclaware, anco Bath prank 
coitinined | pom Conservative 
hose hold and of Eilts il Foowsehielch. 
Most were nox te st (ther. though 
eciie. were aa much as five hoses 
pit: AS) yards were mutated by 
them wane. and the bowecheds of 
wucn r Sif Were samiler m Ate, Te, 
and colt. 

The staily’s findings: The yards of 
neater ae mite 
wre: il, In er. owe apical EB Is 
hime om tilving-up 


SV ey 


il gs nL. 


Wilifials 


Msc rvelives Wore 


botivitics such as 


‘dane ood raking- Literals, on the 
mbher hind. worked harder un hurt 


Ing ache sch os wate rime anid fit- 
tlic. lati had a reater civeriity, ol 
Wee titi 


eihete a polittealmesice here \ 
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From the GEOGRAPHIC 
to a House Beautiful 


anwidd Chagnon hat «@ new 
tamer ti the Pee Pers il Lp Lista if 
a wheat te hey Wats oleh cornice ox 
Naficethl Crier 

Chagnon (botlow), a curpenter serv 
my ae Lemont benim inthe Pronklin 
Cert), Slecuseh setts. Howse ol oe: 
rection for dreing while intowcoted 
Valhs WENT Le CcapeYy inf hae ert tienen Lp ta itt 
ive? After rolling a page around a 
pec. he oonecived the notion af 
building -a dolibouse for hin cheimeh ter 
nay nvled-an panies as “Lees.” Ay dade 
(OSE he hiicl binlt more (han a deren 
clihorite moe] bows, as much) o- 
five fect to deneth and three stories 
iy Peete 

Sheritt Ticialit Met jute fas pre 
vided work space and & mazor-blade 
Knife i cut paper. CT dees conly 
fcs Wilh phomgrphs, mone with 
tel, oil ely from the lost quinrter 
ecntury, Fagee from ¢arher years 
‘have o white border around them. 
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und Wf they are rolled inte logs. they 
come out with uneven sinpes.” 

Why NATIONAL GhiiGAric pages? 
“fweexpenmented with other publica 
tigms, ond they just dow't bold wp te ibs 
fine quality.” Chagrin says 


Minnesota Landscapes, 
in Infinite Variety 


“ose your eves and say the word 
‘Minnesita. " steepest. Jaren 
Whitley Harte. director of the 
Ecoeraphy departnicnt at the Scicnce 
Mintuwm of Minnewti, in St. Poul 

“Chances are animes of bp larscape 
comes te your muanil’s eve.” 

A now perrmanteri exhale mt the 
rhein colores Lhe atite’s ware 
scenery. both potural and man-made 
(albeul “that Minncsaia:  (hurring 
Landscapes,” i chemo rities ihe way 
farm and field. city and suburb, forest 
und lake interact with cach olher and 
how they hive evolved, challetume the 
gisitor to commer what the face of the 
landmight ok likeinahundred years. 
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Companion SERVICE dog, Hands 


What a Difference 
a Dog Makes! 


Canine Companions for Independence 
is successfully training dogs to serve as at 
legs and ears for 
people who have 
physical cisubilities. 
With Handy's assis- 
tance and love, 
Tyler's lite has 
changed drarnatically. 
At the heart of sto- 
ries like this are pew 
ple like you, whose 
membership dotlars 
are the kiry to pro- 
viding choos like 
Handy tor people 
like Tyler. 

Your Canine Companions for Independence 
membership includes our quarterly newsletter, 
the Courier, and a special Canine Companions 
lapel pin 

Give a gift of friendship, love 
and independence. | 


chair 


Lyghes om cmed off jor ther mucsters 


5, Ferree Warns, 


For information, write 
to Canine Companions 
for Independence, < 
PC). Ber 445, 
Santn. Rosa, CA 
95402-0446, or call 
(707) 528-0830. 





OCT SERVICE dogs pull wheel- 
dul farn 





AUTHORS WANTED 
BY N.Y. PUBLISHER 


l-Enown New York subs adv hook pub 
wicet Ay 
pecie LE. 
juvenile A, | rave, Scntitie, spac alice: ane 
even controaversill subjects will be conan 
eed. [you have a boow loneth minuseript 
ready for publication lor gre still werking 
on it), and weld ike more infurmalinn ane 
hfree booklet, please wrile: 
VANTAGE PRESS, DEPT..AA 
bla W. t4th St. Now York, NY. 1000] 


——__— 


A wed 
Sarath ba ee hing for (Manuscripts 
af publication, Fiction, non-fhetion, 





HOME STUDY COURSES 
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“Car buyers want a car that will take them back 
and forth to work—not back and forth to the shop. 
You dont buy a new car to have problems.’ 








THE CAR BUYER'S BILL OF RIGHTS 








RIGHT” 


Chrysler is proving its commitment to quality with the 
lowest safety recalls, highest customer satisfaction 
and longest powertrain protection. 


Every carmaker in the work talks quality 
Promises quality. That's par jor the course. 

But promises are one thing, Eout iS anothiet 
And Chrysler's tangible and meaningful evidence of 
quality is an arsenal of t ciadatiie print. 


Lowest safety recalls. (rovernmem records 
show that Chrysler's passenger cars have the lowest 


average sdietvy recall record of any Amerncan car 
company over the last 4 yeurs.* 
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Longest powertrain protection, hrysler 
demonstrates its conhdence tn its quality by giving 
you the longest powertram protection in the busi- 
ness, 7 years or 70.000 mikes, Plus 7 vears a 
LOO.O0 miles against outer bacy must-through, tf 
Thats on ewery car, truck and movan Chrysler 
builis i the LoS. VU was unorecedented when 
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“QUALITY IS YOUR RIGHT. AND WE 
INTEND TO SEE THAT YOU GET IT” 


CHRYSLER 
45 MOTORS 


CHAYSLER-PLYMOUTH-DODGE 
DODGE THUCKS - JEER- EAGLE 











Happy endings look easy on the silver screen 
In the real world, however, they take a little 
mone Dine, A little more hard work. Even 
a litthe more imacingation 
Which is why somany people turn to the 
“cy shit parame ‘a ¥ The Prudential to help maks 
their big pest dreams come tri 


Enj ving peace of min 

njoyl pea of mind 
Consider Pruceritial 
Insurance, For over 1! 
Years, it has beer 
helping families liks 
yours. Today millions 
Of AMeTICANS Oe pend ul 
The Rock® for the peace 
ef mind that comes from solid protection 


= Achieving financial security 


When tt-comes to invest 
ine. Prodential-Bache 


7 
PECHILICS 15 KIMOWT 1a 


Prudential-Bache Fe 





CK SOW Pesources 
J eo 4 

OPC ITLAPRe. Wise! Versi 

mentadvice, Advice 


thats helping investors 





ThePrudential 


€ produced more 
happy endin 


than anyone in Hol 





allover America reach their financial goals 
And perhaps even fecla bit more secure 
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You can also turn to 

The Hock when vou re 
buving or selling a home 
Because some of the best 


a names in residential real 
bilan 





estate nave now jomed 
| . The Prudential Backed 
by the strength of The Rock, The Prudential 
Heal Estate Alfilates can help turn the home 
of your dreams into a reulits 

So whether yout r plans Call for insurance 
protection, investment advice, or even buying 
ar selling.a home, look to the companies of 
The Prudential to help vou with vour most 
Important financial needs 

Because no matter how Your seript reads 
now, with the strength of The Hock. it could 
have amuch happier ending 











Build your future on The Rock. 
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all-New SUSPENSION GESIgI 
with a lower wider stance for oreater stahility and control 


Plus new, speed-sensitive variable-assist power steering for 


improved mad “feel” and control at highway speeds. Inside 
it was obviously designed by people who know that cars are 
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J \0URTEEN MONTHS after Chernobyl's reactor 
k number 4+ exploded, [ stood a quarter mile 
from it—the closest any journalist had been 
allowed at that tinve. All] could see of it was the 
forbidding gray sarcophagus that now encased 
the destruction, It was a clear day, Men were 
welding something on top of the sarcophagus. 
Within the Chernobyl nuclear complex, traffic 
moved as usual. Yet the little radiation detector I 
had brought to Russia was chirping away in my 
pocket like a cuckoo clock. Nearby, staff photog- 
rapher Steve Raymer's counter kept pace. Our 
escort, Alexander Pavlovich Kovalienko, added 
to the disharmonious chorus with his dosimeter, 

Alexander Pavlovich seemed relaxed and a bit 
amused. at our onease. “Don't worry,” he said, 
“vou'll only receive about four millirem.” [t 
wasn't that I didn’t believe him. [If there had been 
any danger, the Soviet government wouldn't 
have allowed us there; they'd had enough adverse 
publicity. Yet I'll admit 1 was uneasy, ‘That insis- 
tent clicking reminded ws that a life-threatening 
force was bombarcling us continuously —made 
more ominous because it was invisible, 

Yet thatmay be a good thing, for if all the radi- 
ation in the universe suddenly became visibie, 
we'd be virtually blinded by the ever present fog. 

As we learn from Charles Cobb's article in this 
issue, not all radiation is-bad, Properly used, it 
saves lives, preserves food, produces power, 
helps date the past. Sorting out the benefits and 
dangers is one of the great scientific undertakings. 
Can nuclear plants be guaranteed safe? Is radon 
endangering us even at home? How much ts safer 
In the case of radiation “what you don't know 
can't hurt you” doesn't hold true. 

After ten minutes at reactor number 4 we had 
received —according to all three counters — four 
millirem of radiation, about half the amount that 
reached us as we flew through the stratosphere 
from Washington to Moscow and a fourth as 
much as we receive from one chest X ray. 

| haven't worn the dosimeter since | left 
Chernobyl, but that doesn't mean I don’t want 
to know what's happening. After reading this 
article, may get tt out again. 
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To save endangered species, it is vital to pt 
tect then Understanding the fragile 
halance of the earth's ecosystem holds the prom- 
ise for the future. Photography, both asa scientific 
l and as 
world around us, can help promote a preater awart 
ness and understanding of the margay and how i 
ves within ils natural environment. 
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